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WORLD-WIDE SERVICE 


Blackburn and General Aircraft Limited, 
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 ##These blades are precision forged in 
the new forging shop specially built 
and specially equipped, with the 
largest capacity in Europe for the 
production of forgings for the Aircraft 

Industry 


The materials forged include 


STAINLESS STEELS 


ALUMINIUM ALLOYS 


ALUMINIUM BRONZES he 


NICKEL ALLOYS 4 


BARRINGTONS. LIMITED, w WORCS. &” 


LASTON, 


Springs, of all shapes and sizes, are needed to assist 
the movements of almost everything mechanical. Most of these 
are made by Terry’s who have been Britain’s leading spring 
and presswork specialists for nearly a century. During that time 
a host of problems have cropped up and been solved by 
Terry’s research department so that today their experience 
is unique in this specialized field. If you are in 
difficulties over any question of springs or presswork 


w rely on Terry’s to spring to your assistance. 


TERRY'S « pressworx 
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FLIGHT 


8.0.A.C. official photograph 


Redifon Electronic Flight Simulators have now been well proven at the 
hands of British Overseas Airways’ Central Training Unit, with the 
result that the design and construction of another Flight Simulator—this 
time for the Bristol Britannia—is now well advanced under contract 
with the Corporation. By this means the present high standards of proficiency 


and safety will be maintained by the crews of the Britannia fleet. 


FLIGHT SIMULATORS 


REDIFON LIMITED, KELVIN WAY, CRAWLEY, SUSSEX. A Manufacturing Company in the Rediffusion group. 
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Sheltield 


| FABRICATIONS 
TITAN 
SPINNINGS 


‘photographs 
cetalls 


A.LD. APPROVAL Ref No. 505673/36 Part 1 BN 
A.R.B. Ref No. 


OFFIC 


DEVONSHIRE st SHEFFIELD-3 


TELEPHONE : SHEFFIELD 


TELEGRAMS: BRAMAH 
SHEFFIELD & 
ESTABLISHED 


1844. 


We Save capacity in our 
SHEFFIELD FACTORIES, 
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Made 
for 
ght... 


Designed and developed in consultation 
with the Aircraft Industry, Dagenite 
batteries are standard equipment on 
the majority of de Havilland aircraft, 
and perform a major role on the airways 
of the world 


The 12 volt 6-EP19B/2 battery has a weight/capacity ratio which is among the lowest yet achieved 
for Jet Engine starting—46 pounds fully charged: capacity 60 Ah. at the twenty hour rate 
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Side and end views of 6-EP198/2 with battery layout diagram 


Dagenite Aircratt Batteries 


Peto and Radford 137 Victoria Street London SW1 
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Coastal waters — Seamew guarded 


Generous flap surfaces contribute to the very 

low stalling and landing speeds — and make 

the Seamew an exceptionally simple and 
Seamew—a tough, economical, all- 
weather submarine hunter. As soon as 
local labour clears a short flightway, the 
Seamew is ready to strike. Airborne ina 
short distance, it can conduct a maritime 
search and use a variety of weapons to 
effect a kill. Low in initial cost and 
simple to maintain, the robust Seamew 
is built for rough handling, with its 
rugged fixed undercarriage and two- 
position tail wheel. Pilot and Observer have perfect vision for take-off, 


attack and landing; a powerful asset in adverse 
weather — submarine weather. 


The Short answer 
is the Seamew 


Position chosen for the Radar scanner is ideal for all 
round vision. 


IN QUANTITY PRODUCTION FOR THE ROYAL NAVY 


Short Brothers & Harland Limited, Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world. 
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In research and development, in design 
and production, photographic methods play 
a vital part—and in all these fields, the aircraft industry 


relies more and more on Ilford photographic materials. 


The Ilford Techmicai Information 

Book is an indispensable work of reference 

for all engaged in industrial and scientific 
photography. It contains full technical data for 


all Iiford sensitised materials with 


useful information on exposure, processing 


and the various technica! photographic materials 


apphcations of photogrephy 


arene usens in the service of industry 
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AIR SERVICE TRAINING LTD. 


Britain’s Air University 


Can train you for an airline career 


Hundreds of today’s airline captains and key maintenance personnel are graduates of this famous 
establishment. Its Schools of Flying, Navigation, Engineering and Radio/Radar form the stepping 
stones to success for the airmen of tomorrow. In order to meet the ever-increasing demand for 
highly skilled crews, resulting from the vast post-war expansion of the world airline systems, the 
following full-time practical and technical courses are now available:— 


FLYING COURSES FOR:- AIR NAVIGATION COURSES FOR:- 


Private Pilot's Licence. Flight Navigator's Licence. 
Commercial Pilot's Licence. Airline Transport Pilot's Licence. 
Instrument Rating. Senior Commercial Pilot's Licence. 


Flying Instructor's Certificate. Commercial Pilot's Licence. 


AIRCRAFT ENGINEERING COURSES FOR:- RADIO/RADAR COURSES FOR:.- 


Maintenance Engineer's Licences. M.T.C.A. Aircraft Radio Officer's Licence. 
Diploma in Aeronautical Engineering. M.O.T. Radar Maintenance Certificate. 
Specialist Courses. Postmaster-General Certificate of Proficiency. 


Write for details to:— 


The Commandant. Air Service Training Lid. 
Hamble. Southampton, England 
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WE ARE A.I.D. AND A.R.B. 
APPROVED STOCKISTS 


ALUMINIUA 
ALLOYS 


We Wilson & (onvon) Ltd, 


Felephone Wot. E 2546 


.IN THE B.O.AC. BRITANNIA 


B.O.A.C. sets a high standard of passenger comfort and 


serves excellent meals in its aircraft. 


The G.E.C. Aeronautical Department has once again contrib- 


uted equipment which will maintain the B.O.A.C. reputation 


for comfort and hospitality. G.E.C. equipment includes 
urns, ovens, beverage containers, hot cups, water heaters, 
humidifiers and reading lamps for passengers and crew, as 


well as passenger warning signs and fire warning bells. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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and OUT H,SO,, DTD 44D 
(and don’t forget the Glycol) 


The things we’ve done to the Nyloc! First we plunged it in and out of F75, DTD 44D, and Glycol. And to 
clinch the matter, we gave the nylon insert a bath in Sulphuric Acid and Hydrogen Peroxide. The nylon still 
behaved in the same way, moulding itself round the bolt and taking up the tolerance without damaging the 
thread. But though it’s gentle with the bolt the Nyloc’s a pretty tough nut. Nothing will move it 
until you take a spanner to it—and you can use it over and over again without loss of torque. 


The Nyloc Cap Nut has an insert and capin 

one integral moulding. Used with a‘Dowty’ 

Seal it gives a leak-proof seal suitable for 
use on pressurised cabins and fuel tanks. 


We have decreased the overall height and 
weight of the Nyloc without affecting its 
thread length and screwing torque. The 
Nut is easier to use in restricted spaces. 


Nyloc Stiffnuts 


Enqutries to: 
SIMMONDS AEROCESSORIES LIMITED 
Byron House, 7-8-9, St. James’s St., London, S.W.1. WHitehall 5772 
Head Office & Works:—Treforest, Pontypridd, Glamorgan. 


Branches:—Birmingham, Stockholm. Copenhagen, 
Johannesburg, Melbourne, Sydney, Amsterdam, Milan & New York. 


A MEMBER OF THE FIRTH CGLEVELAND GROUP 
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HAWKER HUNTER FLAP 
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Considerable experience in precision sheet metal work 


enables us to maintain the high standard of workman- 


ship called for in respect of components fitted to modern 
high-speed aircraft such as the HAWKER HUNTER 


G.CORNER & CO.LTD 


JOHNSON BROOK ROAD - HYDE - CHESHIRE 


7Te/: HYDE 633 


NOZZLE 

The importance of the nozzle to the efficient delivery of petrol and 
other fluids has led Zwicky technicians to give special attention 
to it. Our range includes both trigger operated and automatic 
cut-off types, for all rates of flow up to 100 gals. per minute. 


ROTOR PUMP 


Important features: Positive displac nt—Double helical gears 
—High volumetric and mechanical efficiencies—Non-pulsating— 
All bearings running in oil bath—é6 sizes from 15 to 600 gals. 
per minute. 


Zwicky Ltd., Trading Estate, Slough, Bucks. 


TELEPHONE: SLOUGH 24481/2/3 


POWER AND HAND PUMPS, MICRON FILTERS, PATENT HOSE REELS, SPECIALISTS IN PUMPING AND FILTERING EQUIPMENT. 


| 
: 
WICKY 
IRCRAFT RE-FU ELLING — 
AIRC 


The photograph shows 


the PERCIVAL “ PROVOST” 


T. Mk. 1, fully aerobatic 
Standard Basic Trainer in 
service with the R.A.F, 


Licensees in U.S.A. and Canada: Simmonds 
— Inc., Tarrytown, NEW YORK, 
5S 


Licensees in Italy: Seconda Mona, SOMMA 
LOMBARDO. 

Agents in France : Societe Commerciale et 
Industrielle Franco-Britannique, 48 Avenue 
Raymond Poincare, PARIS XVI. 

Agents in Australia: Aeronautical Supply Co. 
Pry. Ltd., 210 Victoria Street, MELBOURNE, 
Victoria. 

Agents in Spain: Senor Ramon Escario, Nunez 
de Balboa, 29, MADRID. 

Agents in Egypt and Syria: T. G. Mapplebeck, 
48, Sharia Abdel-Khalek Sarwat Pasha, CAIRO, 


Egypt. _ 
—_ in “Israel: Curt Israel, P.O.B. 1999, 
L AVIV. 


The versatile and 
well proved range of 


aircraft 
powered by 
Alvis ‘‘ Leonides”’ engines 


ARE FITTED WITH 


Hobson 


MASTER CONTROL 


INJECTION CARBURETTERS 


Aircraft manufacturers in Great Britain and many other 


countries specify Hobson equipment, safe in the knowledge 
that their own reputations for the production of reliable 
high performance machines are matched by the established 
reputation of H. M. Hobson, Ltd., for the supply of impor- 


tant aircraft components of proved and unsurpassed worth. 


H. M. HOBSON LIMITED 


FORDHOUSES WOLVERHAMPTON 


Specialists in the design and manufacture of 
POWER FLYING CONTROLS « GAS TURBINE ENGINE 
ACCESSORIES CARBURETTERS INJECTORS ETC. 
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Nosewheel undercarriage 


on the Bristol Britannia 
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Knowledge of the Comet 


ESTMINSTER, London, has during the last two weeks been the scene of 

perhaps the most remarkable and momentous inquiry in aviation history. 
’ While we write, during this second week, the court is still in session and nothing 
is yet known of its findings. The evidence which has already been given has, however, 
brought certain facts to light which must set both manufacturers and operators thinking 
profoundly. 

It is only natural for people to wonder now what might be discovered if other types 
of aircraft were subjected to an intensive and microscopic analysis similar to that of 
the Comet 1. Bearing in mind all the painstaking work which went into Comet develop- 
ment they will also ask themselves how a practical programme of testing, inspection 
and trials can be evolved for new aircraft which will ensure that disasters of this kind will 
not occur again. 

As one reads the 3-inch thick printed report of the accident investigation with its 
tens of thousands of words of detailed explanations, its hundreds of diagrams and 
photographs and its exhaustive deductions and eliminations leading stage by stage to 
a coherent account of unseen events, one cannot but feel the most profound admira- 
tion for the work of Sir Arnold Hall and his colleagues at Farnborough. This report 
on the investigation may, in fact, be described as one of the few pleasing matters arising 
from the whole unhappy affair, for it confirms beyond doubt the capacity and the 
remarkable knowledge and ability of our scientists. It gives the promise that in spite 
of the imperfections of all man-made machines, and in spite also of the many unknowns, 
it is not beyond the ability or knowledge of our technicians to design and produce air 
transports of the new order that will be both safe and reliable. 

The Comet disasters came as a tremendous shock and discouragement, and their 
repercussions have been felt the world over—more particularly by others who are 
working on high-performance jet and turboprop airliners. The knowledge and ex- 
perience which have now been gained are, however, two important items on the credit 
side, and they will help to restore confidence. In passing it may be remarked that the 
de Havilland Company were considering nearly ten years ago many of the problems 
now being discussed in the inquiry. Others among the considerations were then un- 
known and unsuspected. The company were truly pioneering and, as it seemed for 
many thousands of hours of airline flying, with complete success. 

Hitherto it had been believed that the various methods of testing and inspection 
which had stood the test of years when simple, low-and-slow-operating aircraft were 
concerned, would, with certain logical extensions, be satisfactory for 500 m.p.h. 
40,000ft transports. Clearly this is not so. The problem of fatigue is one to be tackled 
at the detail design stage; it remains to be seen how in this and other countries entirely 
new and even more relentless testing and examination can be introduced to ensure at 
least as great a degree of safety for the passenger (at the much greater speeds and alti- 
tudes) as in the past. 

Already it is realized and accepted by companies concerned with new aircraft that 
water-tank testing of fuselages may become a practice, and fuel and electrical systems 
will require even closer scrutiny. It seems certain, too, that many more hours of proto- 
type and route flying will also be required before a licience to carry passengers will be 
issued. This all means that the A.R.B. as well as the manufacturers and operators are 
faced with heavy new responsibilities. It seems inevitable that all new high-performance 
aircraft will take longer to develop and introduce into service and that they will be 
more expensive. Weight increases may also have to be accepted in the cause of safety 
and insurance against fatigue and fire. 

There are some who (particularly in retrospect) would say that it was naive to 
expect successfully to double transport speeds and operating heights in a single stage. 
Yet every new step, especially if it is a bold and enterprising one, involves a calculated 
risk. Everyone knows this well enough, and fortunately, we believe, very few are so 
lacking in spirit that they stand still or condemn others for pressing on. 
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FROM ALL 
QUARTERS 


THE DUKE AND THE GANNET: On his visit to the 
Hayes factory of the Fairey Aviation Co., Ltd., on 
October 19th, the Duke of Edinburgh, as seen, in- 
spected a Gannet on the production line. The Duke 
was also shown display panels depicting the work of 
other companies in the Fairey group, and later visited 
the Weapon Division at Heston. Second from right in 
this picture is R. G. Slade, chief test pilot, and next 
to him is Mr. T. F. Park, works manager, Hayes. 
On the left of the picture are Mr. A. Vines, production 
manager, Mr. Richard Fairey, director, and Mr. L. 
Massey Hilton, director. 


Canberras’ Middle East Flight 


NEXT Friday six Canberras of No. 57 Squadron are to take 
off from Cottesmore on a ten-day 7,000-mile training flight. 
They will visit Iraq, Jordan and Libya and will be seen at 
Baghdad at the time of the Trade Fair in that city. It is expected 
that they will be based at Habbaniya for a part of their tour. The 
officer in charge of the flight will be S/L. I. G. Broom, D.S.O., 
D.F.C., squadron commander of No. 57 Squadron. 


Javelin F.R. Tests 


With the object of assisting Flight Refuelling, Ltd., in the 
airborne testing of their hose and drogue equipment, and 
also of conducting a few dummy runs with a Javelin fitted with 
an “F.R.” probe, a number of experimental flights have lately 
been made from Moreton Valence. These have also involved a 
Canberra and a Meteor. 


Holland Buys Sabres 


OLLOWING agreement between the Dutch and American 

Governments, a total of 56 North American F-86K Sabre 
single-seat all-weather fighters will be supplied to the Royal 
Netherlands Air Force. Of these, 28 will be delivered under an 
M.D.A.P. agreement and the other 28 will be purchased by the 
Netherlands Government itself. 


Marlins in the Med. 


T has just been disclosed that during July and August this year 
twelve Martin PSM Marlins of Patrol Squadron VP-44, U.S. 
Navy, stationed at Norfolk, Virginia, flew simulated operations 
over the Sudha Bay area, Rome and the Italian mainland. The 
test—designed to demonstrate suitability for combat duty in 
European waters, if meeded—lasted 55 days and the seaplane 
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tender U.S.S. Currituck served as a mobile maintenance base 
and supply source. On the transatlantic crossing the Marlins 
flew the Great Circle route to Pembroke Dock, thence to Taranto, 
which served as the main base of operations. The captain of 
the Currituck later announced “We have learned, and proved, 
that our ship and attached squadrons can operate efficiently and 
effectively many thousands of miles from home for long periods.” 
While no rough-water landings were made in the Mediterranean, 
the Marlins successfully rode out waves 5 to 6ft in height while 
moored at Pembroke Dock. 


The Alamein Memorial 


ON Sunday last, before a gathering of 5,000 people, Field 
Marshal Viscount Montgomery unveiled the Alamein 
memorial to the 11,945 officers and men of the land and air 
forces of the Commonwealth who have no known grave. Of these 
3,200 were members of the air forces and were killed while 
operating from bases in the Eastern Mediterranean, the Near 
East and East Africa. 

One of two guards of honour was drawn from the ranks of the 
R.A.F. Regiment and the Queen’s Colour of the regiment was 
paraded. Air Chief Marshal Sir Arthur Longmore, vice- 
chairman of the Imperial War Graves Commission was present. 


Burmese Provosts 


‘THE Hunting Percival Provost 53 which was demonstrated 
with armament in this year’s S.B.A.C. Display was one of a 
number destined for the Burmese Air Force, and a batch of these 
machines is now on a delivery flight. The aircraft are in the 
hands of pilots provided by Field Aircraft Services, who collected 
them at Luton on October 25th and flew to Croydon for briefing 
and for departure on the following day. Each Provost has a 30-gal 
auxiliary tank in the fuselage, and the flight of 5,700 miles should 
be completed in 8-9 days and in 17 stages. 


Northolt in Uniform Again 


"TOMORROW evening, October 30th, the last civil aircraft to 
make a scheduled flight from Northolt is due to take-off for 
Jersey. The following day Northolt will be returned to the 
R.A.F. after being loaned to the M.T.C.A. for the past eight 
years. 

Northolt was originally selected as an airfield—selected, in fact, 
from the air—by Sir Sefton (then Major) Brancker before World 
War 1. Since that time, it has always been one of the R.A.F. 
stations in the chain of airfields defending London. Between 
the wars, Nos. 23, 111 and 213 squadrons were based there, and 
during World War 2 it came to be particularly associated with the 
Polish squadrons operating with the R.A.F. 

After D-day, Northolt was increasingly used by Transport 


DESTRUCTION TEST: The wings of Comet G-ALYU protrude, through 
their special watertight seals, from the great water tank at the Royal 
Aircraft Establishment, Farnborough, where the aircraft was subjected 
to some of the most thorough testing ever undergone by a civil aircraft 
(see pages 638-639). The tank holds 200,000 gallons of water, and six 
minutes in the tank, wings flexing, was equal to three hours’ flying. 
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Command and in February 1946 the newly constituted Euro- 
pean division of B.O.A.C. began operations from the airfield. 
Subsequently, more and more civil airlines used it, and it only 
yielded its leading status in civil airline flying to London 
in the early part of 1953. Until that time, it was the busiest 
civil airport in the United Kingdom. 

Northolt never became an entirely civil airfield; R.A.F. and 
U.S.A.F. transport aircraft have been based there throughout the 
last eight years. 


Belgium Evaluates Javelin 


ARLY this month an evaluation team of the Belgian Air 
Force spent some days with the Gloster Aircraft Co., Ltd., 
discussing and assessing the Javelin all-weather fighter. Flights 
undertaken from Moreton Valence by two senior pilots and a 
radar expert are said to have been in line with the Belgian 
Government’s decision “to look around for suitable and avail- 
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FASTEST AND HIGHEST? As recorded on page 640, this Sikorsky XH-39 

has set up an unofficial world altitude record of 24,500ft. According to 

a U.S. Army announcement, a similar machine has covered a 3-km course 
at an average speed of 156.005 m.p.h. 


able all-weather equipment.” The pilots were Lt-Col. C. Roman 
(a Battle of Britain pilot who won the D.S.O. and D.F.C. and 
now commanding officer of a Belgian fighter base), and Lt-Col. 
G. De Beuger, and the radar expert was Major H. Cabolet, who 
also flew with the R.A.F. during the war. Javelin output, inci- 
dentally, is still ahead of schedule. 


Air League Lunch to General Gruenther 


A! a luncheon given by the Air League of the British Empire 

at the Mansion House, London, last Monday, the guest of 
honour was General Alfred M. Gruenther, United States Army, 
Supreme Allied Commander in Europe. After the loyal toasts, 
the first speaker, Viscount Templewood, president of the Air 
League of the British Empire, proposed the Lord Mayor (who 
presided) and the Corporation of London. He thanked the Lord 
Mayor for allowing the luncheon to take place in the Mansion 
House and recalled that in over fifty years of London functions 
which he could remember, a member of the Bowater family had 
always held high office. Regarding the Air League, he said that 
its purpose was to instruct the British public in air matters and 
to stimulate the Air Ministry. It was quite essential to have an 
outside organization to provide this stimulation. He mentioned 
two particular matters with which the Air League was at present 
concerned, namely better conditions for the education of families 
of Air Force personnel and a system of State-aided insurance for 
the families of pilots who lost their lives in the air. 

The Lord Mayor, Sir Noel Vansittart Bowater, replied to the 
toast and welcomed the guest of honour. He said that it was 
—— that the Air League should entertain General 

enther in the heart of the City of London. The Lord Mayor 
then traced the General’s distinguished career since his gradua- 
tion from West Point shortly after the Great War 

In his address which followed, General Gruenther referred to 
his pleasure in being associated with collective security, to the 
concept of which he had been introduced by Sir Gladwyn Jebb. 
He went on to review in a masterly fashion the affairs of N.A.T.O. 
and E.D.C., with special reference to recent events. He said that 
the German contribution had now been settled at twelve divi- 
sions for the Army, 1,300 aircraft and ships for coastal duties. 
It would take two years from the date of ratification to prepare 
the ground forces and three years for the air forces. In the air 
the accent would be on intercepters and fighter / bombers. 

On the subject of atomic weapons General Gruenther said that 
they would be used to counter aggression. To be a party to 
atomic warfare would be regrettable, but it was a necessary 
balancing force when modest numbers were confronted with 
enemy hordes. “But,” continued the General, “ours is a mission 
of preserving the peace.” It was a sad reflection that military 
strength was needed to prevent aggression and to give political 
leaders the necessary power to negotiate. General Gruenther said 
that he could offer no hope that the cold war period would be 
of short duration, and it was important that some 400 million 
of our people should be made aware of the issues that were at 
stake. ap aed at he said that had there been an alliance like 
that of today in 1939 there would have been no World War 2. 
He added that supremacy of air power was essential for the 
defence of Europe. 


TEN YEARS AGO the R.A.F.'s first Gloster Meteors went into action 

against the flying bombs. To mark a decade of continuous service by the 

type, the Gloster Aircraft Co., Ltd., has presented a painting by Frank 

Wootton to No. 616 (South Yorkshire) Squadron, Royal Auxiliary Air 

Force. The picture shows Meteors in action during July 1944, and is here 

being discussed by Gloster's managing director, Mr. P. G. Crabbe, with 
S/L. L. H. Casson, D.F.C., A.F.C., and F/L. Barry. 


HEADING EAST: As related opposite, a batch of Hunting Percival 
Provosts destined for the Burma Air Force is now being delivered by pilots 
of Field Aircraft Services, Ltd. The machines are seen ready at Luton. 
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THE 


FLIGHT 


EMPEROR AT DUXFORD 


The R.A.F. Gives of its Best for Haile Selassie 


O Royal Air Force Station Duxford, on October 21st, 
drove His Imperial Majesty the Emperor of Ethiopia, 
~ his second son—His Imperial Highness the Duke of 
Harar—and members of the Emperor’s Ministry and staff. 
There to receive the Royal party were Mr. George Ward, 
M.P., Parliamentary Under-Secretary of State for Air (repre- 
senting the Secretary of State), who introduced Marshal of 
the Royal Air Force Sir William F. Dickson, Chief of the 
Air Staff; Air Marshal Sir ™ rmot A. Boyle, Air Officer Com- 
manding-in-Chief Fight. Command; A.V-M. H. L. Patch, 
Air Officer Commanding No. 11 Group, Fighter Command; 
A. Cdre. S. C. Elworthy, Commander, Metropolitan Sector; 
and G/C. J. Rankin, Commanding Officer, R.A.F. Station 
Duxford. 

Introductions concluded, His Imperial Majesty ascended to a 
dais to take the salute from an R.A.F. guard of honour, com- 
posed partly of Duxford personnel; whereupon F/L. R. J. Spiers, 
a member of the internationally famous aerobatic flight of No. 64 
Squadron, advanced to the dais to declare: “Your Imperial 
Majesty, the Royal Air Force guard of honour is ready for your 
inspection, sir”; and the Emperor descended to follow the flight 
lieutenant along the ranks. 

The ceremony over, the Royal party crossed to the airfield. 
Paraded there for inspection were the beautiful blue Spitfire 
TE357, maintained at Duxford; Waterbeach’s silver Hurricane; 
examples of the Meteor F.8, Meteor N.F.14, Venom N.F.2, 
and Vampire T.11; a Swift and Venom of undetermined series, a 
Hunter F.1 and Canberra B.2. Nearby were the five Meteor 8s of 
No. 64 Squadron which were later to perform aerobatics for 
His Majesty’s pleasure; and first of these was that generally 
flown by the station commander, lettered with his initials “J.R.,” 
red-nosed, and with a red cockpit surround. With S/L. H. 
Bennett, officer commanding No. 64 Squadron, as his guide, the 
Emperor mounted to inspect the cockpit. 

There followed a reception in the officers’ mess and luncheon; 
whereupon the party crossed once more to the airfield, inspected 


shine to witness a flying display arranged by H.Q. Fighter 
Command. 

First airborne was S/L. D. H. Seaton, of the Central Fighter 
Establishment, in the Hunter F.1; and this production aircraft 
having nosed up towards lofty levels for a supersonic demon- 
stration, the Meteors of Nos. 64 and 65 Squadrons (both Duxford- 
based) advanced on to the scene in magnificent style. They had 
been arrayed in two parallel lines, facing inwards, with their nose- 
wheels turned 45 deg respectively to starboard and port. The 
Derwents were started up and the trolley accs., with their crews, 
retired to form a rank in the centre. One by one, at 12,000 revs 
or so, the Meteors blasted their way out of line, turning sharply 
to starboard, nose to tail. Never have we witnessed such close 
taxying as when they drew level with the Royal party. As the 


His Imperial Majesty the Emperor of Ethiopia inspects, at Duxford, the 
cockpit of the station commander's Meteor 8. His guide is S/L. H. 
Bennett, officer commanding No. 64 Squadron. 


Meteor leader drew level, his helmeted head turned smartly 
for “eyes left.” Evidently much impressed, His Majesty rose 
to the salute, which he held until the first complete squadron 
had passed by. Then the second filed past with the same 
precision, and with like acknowledgment. 

The lines of fighters having turned on to the runway they 
opened up for a stream take-off, and from “rolling” to “last off” 
all eighteen were airborne in 57 seconds. As they drew out of 
sight a double-barrelled report sounded a little distance off, and 
after a lengthy lull (by 1954 Farnborough standards, at least) 
Hunter F.1 WN911 bore down towards the airfield to hurtle across 
at a declared 705 m.p.h. Then S/L. Seaton proceeded, in Service 
parlance, to reef it round, and as the swept wings flicked into the 
first segment of a hesitation roll, the Emperor shaded his eyes 
lest he should miss any of the finer points (eight in all) of this 
faultless manceuvre. 

After a rush-past by four Swifts of No. 56 Squadron, Water- 
beach (S/L. D. J. Storey)—for which some indeterminate forma- 
tion had been taken up—the Canberra was ranged for take- 
off by S/L. R. L. Topp, A.F.C., of the Empire Test Pilots’ 
School. In next to no time he had the glinting black bomber 
airborne and doing things—such things as low, tight loops, with 
dramatic Avon-cuts on top; G-squeezing turns, seemingly within 
a few lengths; and upward rolls into cloud. 

Too often it has been our distasteful task to comment un- 
favourably on solo Canberra presentations by R.A.F. pilots; but this 
was something very different from anything we had previously 
seen from the Service. Completely uninhibited, it was well up 
in the Beamont class—and it would be difficult to bestow higher 
praise. (One heard that in the previous day’s rehearsal, with the 
cloud base down to 1,800ft, S/L. Topp had looped the Canberra 
from ground level without losing sight of the ground. Seasoned 
fighter pilots stood gaping, while less hardened ground crew with- 
drew precipitously from the scene.) 

The zestful Canberra performance having been relished to 
the full, we saw two Meteor squadrons return to the scene one 
by one for something extraordinarily snappy in the way of 
formation breaks. In their succeeding stream landings and taxi- 
ins the aircraft hung tightly together like beads on two strings of 
a necklace, and though one of the squadrons was described to us 
by a member of the other as a bunch of peasants, and by another 
officer of the same unit as “our auxiliary squadron,” both are 
evidently out of the top drawer and are strictly Regular in every 


sense. 
It fell to 64 Squadron, however, to sign off with their far- 


The Emperor, with Mr. George Ward, Parliamentary Under-Secretary of 
State for Air on the left, and Marshal of the R.A.F. Sir William F. Dickson, 
Chief of the Air Staff, on the right, regards with admiration the 
consummate aerobatic performance by five Meteors of No. 64 Squadron. 
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A smart “break’’ by Meteor F.8s of the Duxford Wing. 


famed aerobatic show, with Sgt. Izzard flying No. 2 to S/L. 
Bennett, F/L. Spiers as No. 3, F/O. Dick No. 4, and F/O. Heard 
No. 5. With the sun lowering in a blue autumn sky, clear but for 
a contrailing B-47 forging up from the south, conditions could 
hardly have been more favourable, and His Imperial Majesty, 
we believe, will not soon forget either the setting or the form of this 
last aerial tribute. 


Bristol Also Honoured 


N October 19th the Emperor—with his son, the Duke of 
Harar—paid a three-hour visit to the works of the Bristol 
Aeroplane Co., Ltd. Escorted by Mr. C. F. Uwins (aircraft divi- 
sion managing director) and Mr. A. J. Pegg (chief test pilot) he 
spent a considerable time inspecting the flight-deck and cabin of 
the first production Britannia. 

The royal visitors—who had been received on arrival by Sir 
G. Stanley White (deputy chairman) and other directors—also 
inspected Type 171 and 173 helicopters, in which the Emperor 
showed the greatest interest; this interest became even more 
apparent after he had seen a Sycamore demonstrated in com- 
effect by S/L. D. H. Seaton, 
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THE LORDS 


RITISH helicopter development was searchingly examined 

in the House of Lords last week. Lord Brabazon opened 
the debate and, after outlining the possibilities of the helicopter, 
spoke as follows: “If your Lordships look at the situation today 
you find that not only is America well ahead of us, but she is 
very active in development and production. I am, and always 
have been, a great admirer of the British aeroplane industry, but 
I maintain that on this subject a little more drive and activity is 
long overdue. 

“There are some honourable exceptions. The great firm of 
Fairey is experimenting with a most revolutionary design which 
looks as if it might be satisfactory; but it will not be in produc- 
tion until 1960. The great firm of Bristol have done some noble 
work. They have produced a twin-rotor machine and others, 
but not even their greatest friends could ever accuse the firm of 
Bristol of being in a hurry. Westlands are the representatives of 
Sikorsky in this country. They ...cannot get an order for the 
S-56...I1 think they should be given that order immediately. 
All other machines of a revolutionary type are more or less 
gambles. One of our greatest firms is doing nothing at all...” 

Lord Brabazon went on to point out that the Bell Corporation 
were selling 60 Model 47s a month and that the total American 
export of helicopters was already some $500m per year. He 
added: “Of one thing I am perfectly certain: the modern aero- 
plane is not the last word. The requirement, first, of a runway 
a mile long, of 8in concrete, to enable the machine to get up into 
the air, and the fact that it touches down at over 100 miles an 
hour just will not do, though it may be all right for the present. 
How are we to galvanize the industry, and indeed their ally, the 
Government, to appreciate what is going on in other countries 
so that we can outstrip them? It is no good for this little country 
to imitate people ... We have the talent, but somehow we do not 
seem to have the will to do it.” 

In the ensuing discussion, Lord Balfour suggested that each 
of the British Services should put a little money into a pool for 
the development and purchase by the Air Ministry of helicopters 


DISCUSS HELICOPTERS 


pany with a Freighter, and he asked for full details of the helicopter 
to be sent to him. 

After the flying demonstrations, H.I.M. Haile Selassie was con- 
ducted by Dr. S. G. Hooker (chief engineer) through one of the 
engine test-houses, where he was able to watch an Olympus on 
test. After lunching with the directors the royal party left by road 
for Oxford. 


for all three of them. Lord Brabazon had previously said that 
Igor Sikorsky “was just about to fail when . . . the Royal Navy 
went to him and ordered a large number of helicopters, which 
saved him but which were never received” [owing to their diver- 
sion to the U.S.A.]; Lord Sempill recalled that this, the first 
— ever placed for helicopters, was for 250 Sikorsky R-5s, in 

42. 

Replying for the Government, Lord Mancroft stated that the 
official policy for development followed two lines. The first con- 
cerned the geared, hub-drive machine, and one of the most 
important production orders was for about 100 developments of 
the Bristol 173, principally for anti-submarine work. Sub- 
sequently, it was intended to produce a version of this machine 
with gas-turbine engines, which “should yield a helicopter with 
27 seats, for short stages, or 12 seats for longer stages.” 

The second line of development concerned aircraft with 
reactionless rotor systems, aimed particularly at meeting the 
longer-term demand for faster, simpler, larger and more 
economical machines. The Fairey Rotodyne, said Lord Man- 
croft, was a research aircraft; but the characteristics of the first 
prototype had been so chosen as to fit it quite closely to the 40- 
seat specification of B.E.A. The M.o.S. had recently ordered 
a second Rotodyne in order to accelerate this development, and 
it was hoped that the eventual machine would compete success- 
fully with any other transport, fixed-wing or not, up to stages of 
at least 100 miles. It was also hoped that it would meet the 
Army’s needs. 

Lord Mancroft warned against “putting too many of our... 
financial eggs into the helicopter basket. After all,” he said, 
“there are other developments of at least equal promise on the 
way—for example, the techniques of blowing air at high speed 
over the wings or out of the flaps of fixed-wing aircraft.” He went 
on to point out that “on a realistic comparison, the time gap 
between the Sikorsky S-56 in a tried civil form and our own 
Rotodyne will not be as large as some people think. A civil 
version of the Piasecki machine is even further off...” 
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FLIGHT 


THE COMET INQUIRY 


The First Week’s Evidence: Pressure-cabin Fatigue Failure In G-ALYP 


Elba in January this year was caused by structural failure 

of the pressure cabin brought about by fatigue was put 
forward by the Crown in the opening stages of the Comet inquiry 
in London last week. This conclusion was based on a detailed 
investigation by the staff of the Royal Aircraft Establishment into 
all possible causes of the disaster, using evidence from the wreck- 
age, practical tests and theoretical analyses. In the absence of 
wreckage from the accident to G-ALYY near Naples in April, 
no definite cause could be suggested, although the same explanation 
appeared to be applicable. 

The inquiry opened in Church House, Westminster, on Tuesday, 
October 19th, before Lord Cohen, Commissioner, with Sir William 
Farren, C.B., M.B.E., F.R.S., Professor W. J. Duncan, C.B.E., D.Sc., 
F.R.S., and A. Cdre. A. H. Wheeler, O.B.E., as his assessors. Sir Lionel 
Heald, Q.C., Mr. J. P. Graham, Q.C., and Mr. P. J. Stuart Bevan 
appeared on behalf of H.M. Attorney-General, while the Ministry of 
Transport and Civil Aviation, the Ministry of Supply, the British Air 
Line Pilots’ Association, British Overseas Airways Corporation, South 
African Airways, the Air Registration Board, the de Havilland Aircraft 
Co., Aero Research, Ltd., British Thomson-Houston Co., Ltd., the 
Navigators and Engineer Officers’ Union, Normalair, and the personal 
representatives of a number of the deceased crew-members and pas- 
sengers, as interested parties, were represented by counsel. Accredited 
representatives of the Governments of Italy and of the Union of South 
Africa were also present, and a watching brief was held on behalf of 
Union Aéromaritime de Transport. 

The explanation of what was believed to have happened to Comet 
G-ALYP was given to the court by Sir Lionel Heald in his opening 
for the Crown. (This opening is summarized extensively on pages 
652-654 of this issue.) He traced the history of the accidents and of 
the events which followed them, with particular reference to the technical 
investigation performed by the R.A.E. The lines of approach and the 
techniques used were detailed, and also the process of elimination which 
led to the opinion that metal fatigue was the only possible cause, 
consistent with all the facts, of the Elba accident. 

he first witness to be called was Mr. Eric Newton, chief investigating 
officer of the Accident Investigation Branch (Civil Aviation), M.T.C.A., 
who produced formal aircraft documents relating to G-ALYP. Mr. 
C. M. Mack and Mr. M. R. Ovenden, B.O.A.C. inspectors, then gave 
evidence in turn, confirming that they had signed the airframe and 
engines sections respectively on the aircraft’s Certificate of Maintenance. 
The next witness, Mr. A. A. Elliott of the M.T.C.A., stated that all the 
aircrew licences of the crews concerned in the accident were valid at 
that time, with the exception of that of the flight engineer, which had 
expired on December IIth, 1953. 

Capt. E. E. Rodley, a Flight Captain of the B.O.A.C. Comet 2 fleet, 
gave evidence concerning the flight experience of the crew of G-ALYP. 
Capt. Alan Gibson, he said, “was above average as a pilot and as a 
commander and had shown himself extremely capable of dealing with 
any emergencies that might arise.” The other crew-members were 
Ist Off. Bury, R/O. Macmahon, Fit/Eng. F. C. Macdonald, Steward 
F. L. Saunders, and Stewardess Jean Evelyn Clark. 

The Fleet Engineer Officer, B.O.A.C. Comet fleet, Mr. W. L. Bennett, 
was the next witness, and he described Eng/Off. Macdonald as com- 
petent and conscientious, experienced on Comet aircraft, and having 
successfully completed a periodical check on all aspects of flight engineer- 
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ing on December llth, 1953. He continued, “I can see no reason why 
he should not have renewed his licence at the appropriate date.” 

Wednesday, October 20th: Second Day.—The picture of what 
happened to G-ALYP before and after the accident was gradually 
built up by the spoken evidence of flight crews and ground 
personnel based at Ciampino, and by the written affidavits of 
eye-witnesses on the Isle of Elba. Those referring to the Comet 
and its crew before take-off from Rome pointed to the absence 
of any prior indication whatsoever of any mishap likely during 
the flight, while a broken-off R.T. message—and what was seen 
from Elba—confirmed the suddenness of the disaster. 

The first witness to be examined was Capt. A. Meagher, of B.O.A.C., 
who was in command of Comet YP on its flight from Karachi to Rome 
on January 9th-10th. He said that the aircraft behaved perfectly normally 
on the flight, but that it was delayed at Beirut due to an unserviceable 
port-wing refuelling valve actuator. Two other minor unserviceabilities 
had arisen, but neither affected the safety of the aircraft. Details of 
these items were given to Capt. Gibson by the witness on handing over 
the aircraft at Rome. 

Mr. G. C. Stuart, flight engineer on the Karachi-Rome flight of YP, 
next gave further details of the refuelling actuator’s unserviceability. 
The actuator, he said, was removed, checked and replaced at Beirut 
following refuelling difficulty, and the fact was entered in the “B snag” 
section of the Technical . At Rome, Fit/Eng. Macdonald—who 
was taking over for the Rome-London flight—was told of what had 
happened. 

Four affidavits were next read to the court, those of B.E.A. and 
B.O.A.C. operations personnel who were on duty at Ciampino on the 
day of the accident. Their statements were to the effect that nothing 
unusual occurred in the normal preparation for the flight of YP from 
Rome. This was confirmed by Mr. W. G. T. Latimer (B.E.A. station 
officer), who supervised the unloading and loading of the Comet, and by 
Mr. G. A. Bull (B.O.A.C. maintenance engineer), who carried out a 
refuelling check and departure check on it. Mr. B. J. Folliard (B.O.A.C. 
assistant inspector of accidents) disclosed that there was a small ioading 
discrepancy of 27 kg between the trim-sheet figures and the total obtained 
from cargo manifests and passenger sheets, in hold 2A. This, he thought, 
was an arithmetical error. 

The B.E.A. station superintendent at Ciampino, Mr. P. C. Pinfield, 
was the next witness. He said that the situation as regards access to 
B.E.A. and B.O.A.C. aircraft by unauthorized persons at the time of 
the accident was satisfactory, although there had been occasions when 
members of the public had gained access to the apron area. 

R/T. messages to and from the Comet were described to the court 
by Mr. L. Lippera (B.O.A.C. operations assistant), who on the day of 
the accident had been on duty, noting such messages in the Flight 
Progress Log at Ciampino. The messages from YP after its take-off 
at 0931 included: 0932, “Departed Ciampino heading for Ostia Beacon 
climbing 2,500ft now”; 0934, “Over Ostia Beacon at 6,500ft climbing”; 
further messages at 0936 and 0941; 0942, “Abeam Civitavecchia Beacon 
19,000ft”; 0946, “Visual flight above clouds at 23,000ft"; 0950, “Over 
Orbetello Beacon now.” At 1005 a background transmission was 
heard, which might have been either the Comet or Air Traffic Control; 
no further message from YP was received. 

The pilot of the Argonaut G-ALHJ which took off from Rome at 
0919 hr that morning, Capt. J. R. Johnson, gave details of his R/T. con- 
versations with the captain of YP, whom he had asked for the cloud-top 
height. After the Comet had reported over Orbetello, Capt. Johnson 
said, “Immediately his transmission stopped I called Rome Control. .. . 
This call to Rome must have reminded the captain of YP that he had 
promised to give me the top of the cloud, and he called: ‘George How 
Jig from George Yoke Peter. Did you get my—” and the transmission 
stopped at ‘my.’” 

An estimated position of G-ALYP at 0951 was given by Mr. C. Evans 
(until recently B.O.A.C. Fleet Navigation Officer, Comet Fleet), who said 
that the Comet was just about crossing the coast on its way from 
Orbetello to Elba at that time. Its height, he thought, would be 
approaching 27,000ft. This was followed by an account of the meteoro- 
logical aspects of the accident by Mr. P. J. Meade, senior meteorological 
officer at London Airport, who reported that there was no evidence of 
severe turbulence being encountered, although the Comet was flying 
in an area in which, due to the relative position of a northerly jet stream, 
severe turbulence was a possibility. 

The events at Elba at the time of the accident were next outlined, 
by means of affidavits by eye-witnesses. Extracts from these include :— 

Ninuccio Geri: “I am a sailor . .. I was busy working when I 
suddenly heard a heavy roaring noise like thunder. I turned in the 
direction of the noise and saw a globe of fire rotating as it came down 
into the sea... .” 

Vasco Nomellini: “I am a farmer . . . I heard the noise of an air- 
craft . . . but I did not pay any attention to it. Suddenly, however, 
my attention was caught by a roaring sound in the air in the direction 
from which the noise of the aircraft was coming, and I distinctly noticed, 
in that direction, two pieces of an aircraft, the smaller in flames, falling 
in almost parallel lines into the sea. . . .” 


Probable source of the pressure-cabin failure on G-ALYP was traced, 
among the recovered wreckage, to this corner of the rear A.D.F. window, 
where signs of high-level fatigue were found. 
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The aft interior of the R.A.E. Comet cabin model, 0.22 sec after decom- 


pression. This corresponds to about 0.7 sec full-scale. 


Leopoldo Lorenzini: “I am a driver . . . I suddenly heard a number 
of explosions and a great roaring noise. I turned in the direction from 
which the noise was coming and saw a red flame falling into the sea, 
followed by a wake of smoke in the form of a spiral... .” 

The final affidavits were those of Lt. Col. Guiseppe Lombardi, officer 
commanding the Harbour Authority, Porteferraio, Elba, who described 
his action in arranging for immediate search and rescue operations by 
both aircraft and shipping, and of Luigi Papi, one of the fishermen who 
took part in the search. 

Thursday, October 21st: Third Day.—The evidence of Sir 
Arnold Hall, Director of the Royal Aircraft Establishment, con- 
cerning the Establishment’s comprehensive and thorough investi- 
gations into the Comet accidents, was the main feature of this 
day’s proceedings, amplifying the outline given by Sir Lionel 
Heald on the opening day. In addition, details were given of the 
Royal Navy’s search for wreckage of G-ALYP, and of the available 
medical evidence. 

A full account of the aoe! for the naval search and salvage 
operation off Elba for G-ALYP, and of the results obtained, was given 
by Cdr. C. G. Forsberg, R.N. [see Flight, October Ist, 1954]. Professor 
Antonio Fornari, of the InStitute of Forensic Medicine at Pisa University, 
who examined the bodies of 15 of the victims of the Elba accident, 
was next witness. Speaking through an interpreter, and referring to a 
report of his findings already published, he said that he found no evidence 
that the bodies had been subject to any kind of explosion inside the 
cabin, such as that caused by a bomb, nor had drowning been the cause 
of death. He considered that the causes of death were violent displace- 
ment of the bodies and sudden impact with parts of the aircraft, explosive 
decompression, and deceleration. 

Dr. R. D. Teare, a Harley Street pathologist, said he had seen 
Professor Fornari’s report, and commented, “I think his observations 
have been entirely accurate and that the deductions are correct.” The 
burning or scalding of the bodies, he thought, occurred after death, 
probably through the presence of burning kerosine on the water. 

Sir Arnold Hall was the next witness. Explaining the R.A.E. approach 
in the early stages of its Comet investigations, he said, “We clearly wished 
to satisfy ourselves on the structural integrity of the aeroplane and 
therefore initiated certain tests on the cabin, tail, and reviewed certain 
other tests done by the de Havilland Company on other parts of the 
aircraft. We clearly also wanted to satisfy ourselves about the possibility 
of explosion in the pressure cabin due to either ignition, for example, 
of hydraulic fluid, or any other cause. We wanted to satisfy ourselves 
about the possibility of explosion in the fuel tanks. We needed to 
satisfy ourselves about any possibilities of loss of control due to either 
aerodynamic cause or other cause. We wished, of course, to satisfy 
ourselves about the cause of any particular phenomenon we noticed on 
the wreckage as it came in, and that involved a great deal of metallurgical, 
chemical and physical testing of parts as they were produced.” 

The sources of information, Sir Arnold said, apart from the wreckage, 
included Comet G-ALYU which was subjected to fatigue tests, and 
Comet G-ANAV which was used for flight tests. “Those flight tests 
in our mind at the beginning were particularly concerned with the 
possibilities of vibration and flutter, though the aircraft was used 
subsequently for certain aerodynamic tests and fuel venting tests... . 
We operated it at all times in company with a Canberra aircraft which 
flew behind it in order to keep general observation on it.” 

The Establishment’s report on the Comet investigations, which was 
before the court, was an account of the results of all the lines of 
inquiry which had been pursued. The amount of the wreckage which 
had been recovered (the diagram shown by Sir Arnold to the court is 
reproduced on page 653) was most useful in checking the original 
theoretical approaches. Several photographs in the report illustrated 
the reconstruction of the wreckage—the building-up of the “jig-saw.” 

Following an early examination of the wreckage, Sir Arnold said, 
“We first formed the impression that the aircraft broke up probably 
into about six main pieces. There is the nose of the fuselage, the 
after end of the fuselage, the centre section containing the power plant, 
the starboard wing-tip and the port wing-tip and the top of the centre 
of the fuselage. That was a preliminary judgment, and lined up with 
the impact damage and also lined up with the plot of the wreckage 
on the bed of the sea.” 

The sequence in which this break-up took place, already given by 
Sir Lionel Heald (page 652), was then detailed by Sir Arnold. He 
went on to give a few examples of the clues which together pointed to 
this sequence: paint-scratches along the wing as far as the aileron, 
indication of downward bending at the wing break-points, fire damage 
on the centre-section only, and different types of control-cable breakage. 
Confirmatory evidence that the violent pressure-cabin disruption came 
first was given by the failure of particular electrical circuits and by the 
appearance of the passenger seats, which had failed in a forward direction 
(towards the source of the cabin failure) and subsequently backwards 
(on hitting the sea). 

The source of the pressure-cabin failure was a point near the rear 
A.D.F. window: fracture analysis showed that all fractures in the 
fuselage in this area ran away from this point, and none ran into that 
area. On the actual piece of top-fuselage wreckage, on view in the 
court, Sir Arnold pointed out also a large compression buckle. A similar 
compression buckle and fracture, but occurring at the forward port 
passenger window, was next shown to the court on part of the fuselage 
of Comet YU, which had been the subject of tests at Farnborough. 

Sir Lionel Heald: Is it fair to say that there is a very close corre- 
spondence between those two fractures?—yYes, I think that is correct. 

The time of descent, from the extent of fire damage, appeared to be 
about three minutes, implying that the height of the aircraft was 
25-30,000ft. Tests with dynamically similar models had given an 


approximate time of descent, in the broken-up state assumed, of 24 
minutes, and had given a wreckage pattern similar to that found on the 
sea-bed. The medical evidence also, Sir Arnold thought, was consistent 
with a breach of the fuselage. 

Another section of the Farnborough report described tests on a 
one-tenth scale Perspex model of a Comet cabin, fitted with seats and 
dummy passengers (scaled to the correct size and strength as accurately 
as possible). ‘This had been placed in a pressure chamber evacuated 
in effect to 40,000ft, with the cabin at 8} lb/sq in differential pressure, 
and had been caused to burst near the point at which Comet YP was 
believed to have failed. Anumber of photographs (example above) showed 
the effect of the sudden decompression: after the equivalent of 0.03 sec, 
the seat-backs in the aft end of the cabin were moving forward; after 
0.1 sec, complete chaos had developed; after 0.7 sec, seats were flying 
about in all directions and one dummy passenger was hitting the roof 
with considerable violence. Although the timing could not be considered 
exact, these pictures gave a qualitative idea of what probably happened 
and again gave agreement with conclusions from all other sources. 

Having concluded that the occasion of the Elba accident was a failure 
of the pressure cabin at the rear A.D.F. window, a number of possible 
causes had been considered, in turn, Sir Arnold said, before what he 
believed to be clear evidence was found on G-ALYP. 

Sir Lionel Heald: Can you say that in spite of the most careful 
examination you have been able to find no evidence of a deliberate 
explosion anywhere in the wreckage?—That is so, yes. 

Concerning a possible accidental explosion, Sir Arnold said that 
although electrical and hydraulic components were together located 
in the equipment bay, they did not constitute an obvious hazard, and 
such an explosion would not in any event produce the results actually 
found. An explosion due to hydraulic mist, or in the fuel tanks, was 
also unlikely. Only continued and extreme negligence by the flight 
engineer in his control of the pressurization could cause abnormally 
high cabin pressure leading to an explosion and this possibility, too, 
was discounted. 

Also discounted after thorough investigation as the cause of the cabin 
failure were abnormally high tail-loads produced by failure of the auto- 
pilot or the power-operated control system; in addition, the tailplane 
itself was shown to be structurally sound. Over-control by the pilot was 
possible, but improbable under normal gust conditions; dangerously 
abnormal gusts in this particular case were themselves extremely 
improbable. 

Two other factors were discovered during the R.A.E. investigations; 
neither was apparently a cause of the Elba accident but they were 
mentioned in the report. The first was that it was possible for fuel 
escaping from the underwing vents to reach a position less than one inch 
from the jet-pipe shrouds. This had been traced using radio-active 
fuel and Geiger counters. As a normal shroud temperature was 
350 deg C and the minimum ignition temperature of kerosine was 
250 deg C, this was “slightly worrying,” although the ventilation at 
that position was high. 

It had also been found that there was a possibility of the integral 
wing tanks being damaged during pressure-refuelling “on remote 
occasions.” It had been established however, that even if the tanks 
were damaged the loss of strength to the aeroplane was relatively little. 


Friday, October 22nd: Fourth Day.—Most of the day was taken 
up with discussions on fatigue, to which the cabin failure of YP 
was attributed. Sir Arnold Hall and Dr. P. B. Walker, head of 
the Aircraft Structures department at Farnborough, both gave 
evidence. The existence of cracks in G-ALYP, formed during 
manufacture and drilled to prevent their propagation, was 
revealed. 

Sir Arnold Hall first gave his conclusion that the probable cause of 
the primary failure in the pressure cabin was “a phenomenon known as 
fatigue.” “The essence of the phenomenon,” he said, “is that whereas 
the structure will stand one application of the load quite satisfactorily, 
it may not stand many hundreds, thousands or millions of applications 
of the load satisfactorily, and may in the end fail under a load which it 
is well capable of bearing when new. . . .” 

Sir Lionel Heald: Could you enlarge just a little on the point how 
far it is possible to know what is going on prior to the failure actually 
taking place?—-So far as I am aware it is not possible to know what 
is going on. I know of no physical test one can apply to a piece of 
material which will tell one how much it is fatigued. . . . 

(To be continued) 


(Sir Lionel Heald’s opening: page 652) 
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Otters for U.S. Army ? 


MR. T. E. STEPHENSON, director of 
the aircraft division of Canada’s Depart- 
ment of Defence Production, said recently 
that an order was expected from the 
United States Army for a small number of 
D.H.C. Otters on a “trial” basis. (The 
Otter was evaluated, in company with 
American types which included heli- 
copters, at Fort Bragg, North Carolina, 
early this year. The R.C.A.F. equipped 
its No. 408 Squadron, a photo-recon- 
naissance unit, with 20 Otters last March, 
and the R.C.A.F. has 20 more on order. 
D.H.C. Beavers are already in service with 
the United States Army and Air Force. 


Change of Scene 
AS recently reported in these columns, 
the two Austers of Pest Control, Ltd., 
which carried out successful spraying 
operations over the pine forests of the 
Moray Firth are now engaged on a cotton- 
spraying operation in the Sudan. Their 
pilots have lately been joined there by 
four more of the company’s pilots—R. C. 
Young, Jack Akers, Gordon Brown, and 
Colin Veitch—who are beginning a new 
war on locust swarms. 


Models in Malta 
IN Malta, G.C., is a thriving model aero- 
plane club. A correspondent who was 
recently on holiday there visited its club- 
rooms at Sliema and learned that it was 
officially opened last July by S/L. Eric 
Cable of R.A.F. Station Luga, who until 
his posting to Malta was president of the 
R.A.F. Model Aircraft Association. A 
marine -aircraft section of the club 
launches its flying-boats, seaplanes and 
radio-controlled motor-boats in Sliema 


IN THE G.C. ISLAND: Part of the club premises 


of the Sliema Model Aeroplane Club, situated 
in the house of the founder, Mr. J. Axisa (see 


paragraph above). 


Bay. Our informant remarks that the 
members—and, indeed, young men in all 
parts of Malta—show great interest in 
aviation, and he feels that the Air Ministry 
is missing an opportunity by not harness- 
ing this enthusiasm by forming a George 
Cross Island Squadron of the Air Training 
Corps. 


A Phenix Arising 


WEST German Radio reported last week 
that Prof. Kurt Tank, the famous “Fw” 
aircraft designer, had arrived in Hanover 
from Argentina, where he has been head- 
ing a team of some 70 German aircraft 
designers working for the Argentine 
Government. Interviewed on his arrival, 
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INDEPENDENT SUSPENSION : London motorists 
immured in Motor Show Week traffic-jams 
must have wished that something like this 
could, magically, happen to their vehicles. The 
750 c.c. Renault (weight, 1,235 !b) is being 
borne high above the Seine by a Sabena 
Sikorsky S-55. 


Prof. Tank expressed the view that it 
would take West Germany at least three 
years to build up a tactical air force with 
modern aircraft. It is also reported from 
Germany that on October 18th the founda- 
tion stone was laid for the first building 
of the West German aircraft research 
station in Miilheim. It was rumoured 
that Prof. Tank may be appointed director 
of the station. 


Loss of a Javelin 
DURING a routine test flight from 
Gloster’s airfield at Moreton Valence on 
Thursday last week a Javelin piloted by 
F/L. R. J. Ross (a Service pilot attached 
to the company) got into difficulties and 
came down in the Bristol Channel. Rescue 
launches recovered some wreckage, which 
was landed at Avonmouth and taken to 
Hucclecote. Although the pilot, who was 
alone in the aircraft, is reported to have 
baled out, no trace of him was sub- 
sequently found. He had previously been 
at the R.A.E., test-flying Comet G-ANAV. 


The Army Climbs 

AN unofficial helicopter altitude record of 
24,500ft is claimed by the U.S. Army. The 
machine concerned is the new Sikorsky 
XH-39 which, with the same pilot, W/O. 
W. Western, recently gained the as-yet un- 
confirmed speed record of 156.005 m.p.h. 


Saabs for Ethiopia 
FOLLOWING the delivery of a number 
of Saab 91B trainers to the Imperial 
Ethiopian Air Force earlier this year, an 
additional order has been placed with the 
Swedish manufacturers. 


Car Show in Retrospect 

ON sale today (October 29th) is the special 
Show Review Number of The Autocar; 
contents include a technical survey of 
design trends as seen at the Motor Show 
and an appreciation of the cars from a 
woman’s point of view. 


Canberra B8 ‘Night Intruder’ 


The Canberra B 8 is the most versatile of the Canberra series. It 
can readily be converted to perform a number of roles, including 
night intrusion, high altitude bombing and target marking. In its 
Night Intruder role it carries underwing armament and forward- 
firing cannon in the bomb bay. The offset fighter-type canopy 
gives the pilot a superb all-round view and the redesigned navi- 
gator’s compartment provides better vision and a wider range of 
navigational aids. 


“ENGLISH ELECTRIC’ 
Canberra 


ROLLS-ROYCE AVON JET 


THE ENGLISH ELECTRIC COMPANY LIMITED : QUEENS HOUSE - KINGSWAY - LONDON - WC2 
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$3102/1 INVERTOR 
INPUT: 100-116V. D.C. 
OUTPUT: 115V. + 2% 3 PHASE, A.C., 
750W. at -8 P.F., 
400 + 2% 
OPERATIVE TEMP. RANGE: 
55°C. to + 50°C, 
CONTROL PANEL: 
U.16038 and 4, 
WEIGHTS: LINVERTOR 
PANELS 22Ib. 


invertors and 


Cc 
ontrol Units 
ROTAX manufacture a wide range of 4 
invertors for all forms of aircraft applications. he 
These invertors, used in conjunction with * 
control panels which incorporate a tuned fre- 
quency detector, balanced voltage bridge 1 


and magnetic amplifiers, maintain an almost 
constant voltage and frequency output, 
irrespective of load and input voltage varia- 
tions. Both units are extremely robust 


and are fully suppressed. Using additional 


control equipment transient overloads my 
of 100°,, can be handled quite satisfactorily. 
Full information available. 
Complete Electrical Systems for Aircraft 
ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, S.W 10, A 
Lueas/ Rotax (Australia), Pty. Ltd, Nepean Highway, Cheltenham 8.22. Vietoria, Australia, 
4 


Lucas/Rotax Ltd., S« arborough, Ontario, Canada 
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REHEAT for 


AST week a main lecture of the Royal Aeronautical 
Society was read before the Society by Mr. J. L. 

: Edwards, A.F.R.Ae.S., chief combustion research en- 
gineer of the de Havilland Engine Co., Ltd. He had pre- 
viously delivered a section lecture to the Society in 1949, and 
the present paper outlined the work done in the five years 
since that date. 

When his first paper was prepared, said the lecturer, reheat 
was in its infancy in Great Britain. Sketchy information was being 
obtained from the United States and preliminary data had been 
obtained from the National Gas Turbine Establishment, but the 
majority of the problems which were now being met were then 
completely unknown or were considered unimportant. His 
original paper was therefore largely theoretical. 

The modern applications of reheat were to assist the take-off 
of bombers and to boost the maximum speeds of fighters. In the 
former case only the sea-level condition was applicable, and 
test-bed results were therefore representative; in the case of the 
fighter, ram compression raised the pressures and temperatures 
in the tail-pipe so that, even at altitude, these values were not 
greatly different from those which could be simulated on the 
ground. It was more difficult, however, to examine the condition 
which occurred when full thrust boost was suddenly applied to a 
subsonic aircraft flying at extreme altitude. The lecturer went on 
to explain some of the fundamental factors governing the use of 
reheat, and pointed out that a turbojet with a mass flow of 
250 Ib/sec at sea level might require a reheat fuel flow of as 
much as 10,000 gal/hr at Mach 1.5. 

The first main section of the lecture dealt with performance. 
It was perhaps not generally appreciated that the Mach Number 
of the gas flow in the tail-pipe was of vital importance, since not 
only did it influence the maximum available reheat boost, but also 
had a marked effect on mechanical design and weight. Mr. 
Edwards showed a number of curves (Fig. 1) obtained over the 
past few years on nine de Havilland turbojets showing the agree- 
ment with theoretical results and underlining the manner in which 
the losses increased as the temperature ratio rose. 

Flight performance had proved exceedingly difficult to measure, 
despite comprehensive instrumentation. The aircraft used by the 
lecturer’s company were a Vampire with a long tail-pipe and fixed 
nozzle employed on performance measurements up to a boost of 
25 per cent, and a Venom with a short tail-pipe used on problems 
relating to nozzle area and fuel control. The determination of 
stability limits on the Vampire was laborious. Early tests with 
25 per cent boost were disappointing, the aircraft climbing 
adequately at 8,000ft when violent instability set in followed by 
extinction of the reheat flame. This occurred with an installation 
identical to one which had been used successfully up to 50,000ft 
with the exception of slight differences to the flame stabilizer 
and the fuel-injector drillings. Fuel was supplied from a circular 
distributor co-axial with the stabilizer and, to provide higher 
boosts, fuel jet sizes had been increased without materially 


‘ Fig. 1. Correlation of numerous test 
results with three theoretical curves for 
a il zero, five and ten per cent loss, all for a 

tail-pipe Mach number of 0.27. The 


sz loss percentages are additional to those 
present without reheat. 
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mined from flight testing. Reheat com- i 


a; bustion is not possible in the shaded 
as region, and the reheat operating line is 
such that—as actually happened—the re) 

reheat fails at 8,000ft. 


TURBOJETS 


Five Years’ Progress Reviewed in an R.Ae.S. Lecture 


increasing supply pressure. Some of the fuel was directed to 
impact on the back of the gutter (providing a pilot flow) and the 
rest was sprayed from the same ring at right-angles to the gas flow. 
Further examination showed that the piloting jets were supplying 
excessive fuel and a series of flights with various propelling nozzles 
enabled Fig. 2 to be drawn. This compared the reheat burner 
pressures at which extinction occurred with those actually 
required, and it could be seen that the curves intersected at 8,000ft. 
— of the pilot flow at once permitted flights to 44,000ft 
altitude. 

A considerable amount of additional work was then required 
in order to overcome high-temperature troubles within the rear 
cone fairing of the aircraft which had caused blistering of the 
paint and deterioration of electric cables. Proper venting and 
lagging effected a cure and illustrated the manner in which troubles 
could arise if adequate precautions to provide good thermal 
insulation and venting were not taken. 

The requirements of modern military aircraft were very severe, 
visualizing Mach Numbers of the order of 1.5 at sea level and up to 
3 at altitude. In such aircraft the bulk of the thrust came from 
the reheat system, the turbojet being relegated to a subsidiary 
position and using the afterburner as a ramjet. In supersonic 
flight the importance of the intake design was very great, and the 
problems involved in the design of the whole power plant were 
enormous; there appeared to be only one alleviating factor, namely, 
that, assuming constant turbine inlet temperature and efficiency, 
the temperature ratio across the turbine—and hence the exit Mach 
Number—were unaffected by changes in the flight conditions. At 
a Mach Number of about 3, ram pressure and turbine outlet 
pressure became roughly equal, and the lecturer considered that 
this might be the criterion which discriminated between the two 
forms of prime mover. 

High-speed flight at high altitudes did not appear to offer 
considerable combustion problems but if pressures were allowed 
to drop to about 5 lb/sq in absolute, as might obtain when cruising 
without reheat, combustion might be difficult if not precarious. 
Any sudden application of reheat in such a condition implied a 
very wide stability range. Fortunately the position was not as 
bad as might be expected, and de Havillands had, with the Venom, 
achieved relights at 40,000ft. Careful design of the fuel injection 
equipment was important, and special attention had to be paid to 
the air/fuel ratio and distribution just before light-up, and to the 
time of the ignition, initial fuel injection and opening of the 
propelling nozzle. 

At high forward speeds, the effect of intake drag became con- 
siderable and the net thrust increase due to reheat rose; for 
example, in one configuration, the proportionate thrust increase 
rose from 40 per cent at sea-level static to 215 per cent at Mach 3. 

The next main section of Mr.Edwards’ paper was headed “general 
design requirements.” It was postulated that in any given instal- 
lation the need for performance called for the attainment of the 
maximum possible thrust which, in turn, demanded the highest 
possible temperature. This value, of about 2,250 deg K, could 
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be reached only with a stoichiometric reheat mixture burnt with 
100 per cent efficiency and without any cooling of the afterburner. 
In practice, a tail-pipe temperature ratio of about 2.0 seemed the 
highest that could be realized, and this was worth while only if 
the flow Mach number were kept well below 0.3. 

To prevent metal temperatures from rising to about 1,000 deg F 
it was essential to employ a heat shield within the afterburner. 
This had to be so arranged that the space between it and the 
outer wall was always filled by a flow of cold air, and never by a 
combustible mixture. The liner had to be carefully suspended by 
flexible or hinged strips which had to be capable of holding it both 
in place and roughly in shape. Ceramics, thought Mr. Edwards, 
had a rather limited application, and were useful principally in 
permitting thinner sections to be used; they did not allow the 
use of inferior materials. 

In the design of flame-stabilizers, care had to be taken to pre- 
serve freedom of movement and to choose a material section 
adequate for the job. Fuel galleries, also, had to be carefully 
designed to avoid leaks yet permit limited relative movement. It 
was essential to keep the system dry externally as otherwise a 
serious fire risk might occur following shut-down. Serious damage 
could be caused by fuel dripping on to the hot tail-pipe and 
igniting in the absence of any cooling airflow; it was, therefore, 
desirable to shut off all the fuel pipes and galleries, and this had 
the further advantage of obviating blockages which might follow 
cracking of the fuel within the hot pipes. 

One detail point often overlooked was that it was essential to 
streamline all fairings, supports, and even bolt-heads, situated in 
the combustion zone, since these could otherwise act as stabilizers 
for attached flames. If the latter occurred, oxidation became 
rapid and failure inevitable. 

Attention was then turned to the design of diffusers (the 
expanding portion of pipe between the turbojet and the reheat 
combustion zone in which velocity is reduced and gas pressure 
increased). Complete diffusion was, of course, impossible, and it 
was normal for reheat combustion to take place in a flow velocity 
of 400 to 600 ft/sec, and a Mach number of around 0.2. The 
optimum diffuser was not readily attainable, and considerable 
research was necessary on all kinds of test rigs. One point worth 
noting was that it was common for the flow near the outer wall 
of the tail-pipe to have a higher velocity than that near the centre. 
This resulted in a reduced combustion efficiency and higher drag 
for stabilizers mounted in the region of increased velocity. It was 
common to use the end of the engine tailcone as a flame stabilizer 
(particularly on low-boost applications) to give a core of flame 
and to keep heat away from the skin. If the distribution were 
very bad there might be such a low velocity in this region that 
combustion would be quite inadequate. 

Fuel injection was next examined, and it was shown that, by 
merely injecting neat fuel at 90 deg to the gas flow it was possible 
to obtain a blast atomization to a maximum droplet size of about 
eight microns. Before burning, however, the fuel spray had to be 
vapourized and, assuming a vapourization time of half a micro- 
second (for a 10 micron droplet) each particle would travel about 
4in during vapourization in a flow of 600 ft/sec. In practice, 


it was preferable to position the stabilizers rather more than 4in 
downstream from the injection nozzles. 

The lecturer then quoted some hypothetical figures based on 
the large turbojet previously mentioned. 


On the test bed, a final 


Fig. 3. Temperatures in the tail-pipe 
outer wall and heat shield. A gas 
entry temperature of 1,000 deg K is 
assumed, as is a reheat temperature 
of 2,000 deg K and a cooling-air 
entry temperature of 300 deg K. 
The mass flow is divided so that 85 
per cent flows along **3,”’ 
1°’; when the heat shield 
is perforated, 70 per cent of the **2"’ 
flow bleeds into 
being tapered to keep a constant 
mass flow per unit area of section. 


the space **2"’ 


Fig. 4. Correlation between gutter 
loss characteristics ard engine test | | 

results; the broken curves are the . 

results of cold tests. 
diagrams show stabilizer geometries. 
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reheat temperature of 1,750 deg K would be achieved with an 
overall fuel/air ratio of 0.0385, of which the engine mixture 
ratio would be 0.0179. These ratios increased to 0.0428 and 
0.0182 making allowance for combustion efficiencies of 98 per 
cent (engine) and 85 per cent (reheat); in bulk terms, 2,050 gal/hr 
would be burnt by the engine and 2,760 by the afterburner. 

The most adverse flight condition occurred during light-up at 
extreme altitude, when tail-pipe pressure was low, mass flow at a 
minimum and, probably, temperature also low owing to pre- 
mature opening of the caendiinn nozzle. In the hypothetical 
example, Mach 0.9 at 60,000ft would result in a mass flow of only 
35 Ib/sec, in which 470 gal/hr could give the 1,750 deg K reheat 
temperature with a combustion efficiency of 70 per cent. This 
implied a fuel flow range of nearly six to one, and—assuming a 
simplex system—a fuel-pressure range of 36:1. Experiments 
indicated that 10 Ib/sq in was the lowest supply pressure for 
reasonable combustion at an altitude of 50,000ft and, on the above 
basis, a sea-level static pressure of 360 lb/sq in was required, 
rising to 920 Ib/sq in at sonic s The lecturer went on to 
determine the optimum form of injection system for such an 
engine. 

In practice, the injection system supplied a number of bands 
of fuel/air mixture each of which fed a particular part of the 
stabilizer. Two main forms of injector were u : radial spray 
bars injecting fuel tangential to circles co-axial with the engine, 
and spray rings injecting radially inwards or outwards. It was 
felt that the ring distributor was cn preferable, although a 
combination of both was good where injection rates were 
considerable. 

In Mr. Edwards’ opinion, the concept of injecting upstream 
of the turbine was fundamentally wrong. It assumed that gas 
temperatures would always be sufficiently high to maintain com- 
bustion, that no fuel would burn during passage through the 
turbine blading and that stability would be unimpaired with 
changing flight conditions. The only realistic application was 
that of an engine with a single-stage turbine in which appreciable 
overheating of the basic engine was permitted. 

Experience had shown that, of the many forms of stabilizer 
(or flame-holder) available, the simple circular gutter grid was 
as good as any. The aerodynamics of such systems were generally 
understood but the actual combustion process was not. The 
results of a number of actual tests were given (Fig. 4) and these 
were found to be generally about one per cent higher than detail 
tests predicted. The discrepancy was probably owed to the fact 
that the test figures ignored a number of allowances. 

Regarding actual combustion, it was shown that the eddy region 
immediately behind each part of the stabilizer was of fundamental 
importance. If the flow in this region became disrupted or if 
the mixture became too weak or rich then insufficient heat would 
be generated in the initial combustion to propagate the flame, 
and extinction would occur. The basic criteria of stabilizers 
were then examined and it was the author’s opinion that the 
information most badly needed was the rate of temperature rise 
and the rate of spread of the flame for various velocities and 
fuel/air ratios. Mention was made at this point of the possibility 
of cutting the point off the engine tail-cone to form a simple region 
of eddy reversal. 

Turning next to ignition, it was considered that, although direct 
ignition by high-tension or high-energy spark was possible, a 
simpler solution was “streak” ignition, in which a plain jet of 
fuel was injected upstream of the turbine. Provided the turbine 
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entry temperature was sufficiently high, the streak ignited and 
lit up the main reheat system. Unfortunately, this arrangement 
might be difficult to employ with later turbojets with multiple 
turbine stages, where excessive cooling and dispersion of the flow 
might cause the streak to be extinguished or broken up. 

One of the most persistent troubles in the development of 
reheat was a phenomenon called “screech.” This was a high- 
frequency vibration of peculiar violence, characterized by the 


REHEAT: A 


N the lecture summarized above, Mr. Edwards naturally con- 
fined himself largely to work undertaken by his own company. 
At present, the only British engine with reheat actually in service 
is a variant of the Rolls-Royce Avon, which is used in large 
numbers as the power unit of the Supermarine Swift Mk 3 and 4. 
Examples of both these aircraft could be inspected at the last 
S.B.A.C. Show at Farnborough, and a Flight artist drew two 
sketches—reproduced on this page—by looking into the tail-pipes 
of these aircraft. They show the type of flame-holding equipment 
which is proving acceptable for service in the Swift at reheat 
thrusts of the order of 9,500 or 10,000 Ib. 

As can be seen, both employ a ventral cone, pointing upstream, 
in which numerous rows of holes are drilled to promote turbu- 
lence, the hole size increasing to a maximum around the trailing 
edge of the cone. From the cone, five radial gutters lead to an 
annular gutter mounted quite close to the inner wall of the 
jet-pipe itself, and held in position by three hinged supports. In 
the sketch of the Swift F.4 installation, the fuel-injection bars 
can be seen, and they appear as an array of white radial lines 
projecting inwards from a circumferential ring. This drawing 
also shows the heat shield mounted around the inner wall of the 
tail-pipe. 

A point of particular interest is that, whereas the annular 
flame-holder used on the Swift 4 is a simple sheet assembly, that 
of the Swift 3 is provided with numerous vanes evidently intended 
to produce a tremendous swirl downstream of the flame-holder. 
Both these installations use a propelling nozzle with left- and 


By looking directly up 
the ‘“‘spout’’ of the 
Swift F.4 one may obtain 
a view similar to that 
shown here. The actual 
two-position propelling 
nozzle is not shown. 
This installation ap- 
peared to have no swirl 
vanes. Both the installa- 
tions seen at Farn- 
borough had done con- 
siderable running but 
appeared to’ be in 
perfect condition. 
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Fig. 5. Avery short reheat tail-pipe and clamshell two-position propelling 
nozzle. This was tested on a Ghost-Venom. 


tearing of sheet metal, breaking of bolts and similar mechanical 
failures. It seemed clear that it was caused by a longitudinal or 
transverse vibration of the exhaust flow; the amplitude could be 
great and pressure variations exceeding +7 Ib/sq in had been 
found in Goblin and Ghost installations. It was not thought that 
the metal of the tail-pipe was resonant; failures were, therefore, 
due to forced vibration. 

Measurements had shown pressure pulsations in the tail-pipe 
with frequencies from 60 to 1,200 cyc/sec, and it seemed probable 
that the vibration causing screech was of a transverse nature. 
The mechanism of excitement seemed to parallel that of rich- 
extinction instability: a local pulsation altered the surrounding 
fuel/air ratio, which altered the heat supply and sent back a 
pressure wave which was reflected back to make the process 
self-supporting. Alternatively it might be that radiation from the 
reheat flame was causing early ignition so that the flame could 
fluctuate between its normal position and a second, unstable 
position, slightly upstream. 

The closing sections of Mr. Edwards’ paper dealt with propelling 
nozzles and fuel systems. Of the former, two de Havilland 
nozzles were cited: a square-section nozzle run with 20 per cent 
augmentation, and a clamshell two-position nozzle (Fig. 5) used 
with success on a Venom. It was agreed, however, that the fully 
variable nozzle was essential, and Mr. Edwards thought that there 
was no easy way out; in fact, he said, “the complicated mechanisms 
at present coming on to the test bed may be the only answer.” 
One of the principal fuel-system troubles was control of the reheat 
fuel pump so that the enormous flows required could be obtained 
and without danger of the pump over-speeding should the fuel 
supply fail. It was suggested that an air-turbine, fed on 
compressor-bleed air, would make such a pump virtually 
self-governing. 


right-hand eyelids each actu- 
ated by a pair of Dunlop pneu- 
matic rams. The eyelid 
movement is rapid, and varia- 
tion in thrust is, in the Swift, 
accompanied by spillage of fuel 
from a vent pipe under the rear 
fuselage. 

During a recent demonstra- 
tion at South Marston we were 
able to be present during a 
ground run-up to full reheat 
thrust, after which the Avon 
was shut down completely. 
Looking up the jet pipe it was 
apparent that kerosine was still 
burning the reheat 
nozzles, there being a licking 
tongue of yellow flame from 
each injector. Gravity feed of 
surplus fuel was indicated by 
the fact that the flames were f 
most prominent (about 4in his sketch shows the type 
long) around the lower part of of flame-holder, or stabilizer 
the injection assembly. This assembly, employed on the Rolls- 

entle combustion continued Royce Avon of the Swift F.3. 
or several minutes, accom- 

panied by a hazy exhaust from tr» propelling nozzle. The engine 
was then re-started, and the first .ew seconds of cranking snuffed 
the flames out, and the Avon started normally. 


NUCLEAR-POWERED AIRCRAFT 


VER £10m has been allocated to the establishment of a new 
laboratory, to be known as the Hartford (Connecticut) 
Research Facility, which is being built by the U.S.A.F. in con- 
junction with Pratt and Whitney Aircraft. The laboratory will be 
devoted to aircraft power-plant research, and it is expected that 
most, or all, of the effort will be directed towards the development 
of a nuclear-reactor aircraft power unit. Pratt and Whitney (whose 
headquarters are at Hartford) have been working on this problem 
for three years, in conjunction with Boeing; other atomic-engine 
projects are in the hands of General Electric (with Convair), Lock- 
heed and North American, the latter company concentrating on 
sodium-cooled reactors. Present opinion indicates that the 
U.S.A.F. will have a nuclear-powered prototype flying sur- 
prisingly soon—perhaps in about five years’ time. 
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Helicopter Gas Turbines Discussed 


OME informative comments were made in the course of 
the discussion which followed Mr. John Brown’s paper 
on Applications of Gas Turbines to Helicopter Propul- 

sion presented to the Helicopter Association of Great Britain 
on October 15th. A digest of the lecture appeared in last 
week’s issue of Flight, and the discussion is summarized 
below. 

Mr. F. R. Bett (Blackburn and General Aircraft) was in 
complete agreement with most of the conclusions reached by 
Mr. Brown as a result of his investigations. One point which he 
did make, however, concerned twin-engine reliability: a variable 
tip-jet nozzle would be necessary, in order to permit the nozzle 
area to be reduced proportionately when only one engine was 
in use. 

Mr. J. Tustanowsk1 (Percival Aircraft) congratulated the 
lecturer on a paper of outstanding merit and added that the 
factors which were decisive as far as endurance was concerned 
were disposable load, fuel consumption and aerodynamic cleanli- 
ness. The assessment of the shaft-drive and ducted-gas schemes 
had to be made on a balance of these three items and, since no 
developed turbine helicopters were flying, the question would 
remain controversial for some time. The specific fuel-consump- 
tion ratio (ducted gas to shaft drive) was approximately 1.40: 1. 
This might have suggested a doubtful case for the ducted-gas 
scheme but, according to his calculations, he thought the “break- 
even” endurance would be nearer to two hours as opposed to 
the author’s estimate of one hour. 

Mr. J. SHaprro (consultant) said that he had heard reports 
from the U.S.A. to the effect that the free turbine (shaft-drive) 
did not give the most efficient results and that by using instruments 
to govern a solid or coupled turbine (also shaft-drive) a better 
combination could be achieved. Another important point to be 
taken into consideration in design studies was the question of 
operation under adverse climatic conditions, because in high 
ambient air temperatures all turbines responded badly. 

Mr. A. McCLEMENTS (Ministry of Supply) agreeed with Mr. 
Tustanowski that the aerodynamic considerations had an 
important bearing on endurance and thought that the rotor-drag 
figure used by the lecturer in his calculations was rather pessi- 
muistic. Any diminution of the drag figure made the results of the 
calculations lean more towards the figure of two hours endurance 
quoted by Mr. Tustanowski. 

Mr. N. E. Rowe (Blackburn and General Aircraft) thought 
that, in view of the marked decrease in specific fuel-consumption 
with increasing blade-tip Mach number, the value of the paper 
would be considerably enhanced if its scope could be extended 
to include the higher tip-speeds. On the question of engine 
weight, he said that if figures were quoted to include weight of 
fuel for each of the three schemes, a much bigger difference in 
weight became evident. His own calculations for engine plus 


OIL-STABILIZATION—ice., the improvement of soil as a 

“structural” material, usually by the introduction of a binding 

agent such as cement—is being increasingly employed in runway 
construction. 

One of the largest runway stabilization projects to be carried 
out in this country has recently been completed at Christchurch, 
Hants, Airfield, which is operated by the de Havilland Airspeed 
Division under lease from the Ministry of Supply. The project 
has involved the replacement of a permanent grass runway by a 
stabilized-soil runway 4,500ft in length and 100ft in width. 

The subsoil was found to be of a satisfactory nature, but it was 
necessary to remove the turf and topsoil to a depth of 6in and to 
use gravel to regain the required level. Topsoil of a high organic 
content, such as existed at this site, cannot be economically 
cement-stabilized. 

The work was carried out without interruption of flying acti- 
vities. Soil stabilization to a depth of 6in was performed very 
largely by Howard single-pass soil-stabilization plant, made b 
Rotary Hoes, Ltd., of Horndon, Essex. Three complete “trains” 
of this equipment were employed, usually working in echelon. 
Two of the trains were hauled by crawler tractors designed and 
made by the same company for this specific duty. The work 
was completed at a rate of 270 sq yd/hr for each train, this time 
included final rolling. 


Views on Mr. John Brown’s Association Lecture 


CHRISTCHURCH RUNWAY EXPERIMENTS 


fuel weight were 2,940 lb for shaft-drive scheme as against the 
author's 820 Ib; 3,700 Ib for the ducted-gas method as against 
1,300 Ib; and 4,576 lb for the ducted-air scheme as against 
2,340 Ib. These figures were on the basis of a 200-mile stage- 
length or an endurance of about two hours. 

Mar. P. R. Payne (Auster Aircraft) said that since the lecturer 
had allowed for additional tail-rotor weight in the shaft-drive 
scheme it was to be assumed that the figure given referred to 
a single-rotor helicopter. A twin-rotor machine with shaft-drive 
would have considerably lighter transmission-shaft weights. He 
also thought that a ramjet at the blade tip, running at a Mach 
number of 0.8, was a better means of rotor propulsion than any 
other up to a duration of about 30 minutes. 

Mr. G. CLARKE (Alvis) asked whether, in the shaft-drive 
application, the designer would be faced with the problem of 
a constant-speed rotor and, consequently, a constant-speed tur- 
bine, or whether the speed of both would be variable. If the 
latter, would the variable-speed turbine be able to meet the 
demands in power made upon it? 

Dr. G. S. Hits.op (Fairey Aviation), the chairman, mentioned 
in summing up the discussion, that a small American helicopter 
(the Sikorsky S-59) had recently flown successfully with a fixed- 
shaft turbine to drive the main rotor shaft. In this case, the 
turbine was fairly large in relation to the size of the machine— 
which might indicate that a reasonable reserve of power was 
desirable with the gas turbine as a helicopter power-plant in 
order to avoid engine control problems. 

Mr. JoHN Brown, in reply to the discussion, said that he had 
deliberately omitted the ramjet because the scope of his investiga- 
tions at the National Gas Turbine Establishment had been 
limited to a Mach number of 0.6; they were hoping to extend 
the scope of the investigations at a later date. He had, also, 
deliberately avoided the question of engine plus fuel weight as 
this would have entailed specifying a given hover endurance 
and cruise endurance. He preferred to leave his calculations 
purely as an indication of engine performance, and operators 
could then make their own estimates of engine plus fuel 
weight according to the type of helicopter under consideration 
and the percentage of power it required in the various flight 
conditions. 

He thought that the free power turbine (shaft-drive) should 
be able to accommodate a variable-speed rotor (between 200 
and 400 rotor r.p.m.) without a drop in power output. 

He agreed that an increased propulsive efficiency of the jet 
would result from higher blade-tip speeds. At the tip speeds 
he had used, the propulsive efficiency of the jet was only about 
50 per cent, which accounted for a large measure of the difference 
between it and the shaft-drive scheme (approximately 80 per cent 
efficiency). With a higher blade-tip speed the ducted-gas and 
ducted-air schemes might show up to better advantage in a 
comparison of the three methods. 


The final tar or bitumen surfacing added to the soil cement was 
of the minimum thickness necessary to give protection from 
mechanical and climatic damage. 

Preliminary trials included stringent tests with Service aircraft 
on seven different types of surfacing. As a result, three types 
were selected for long-term test. Part of the runway will be 
surfaced with tar and chippings, part with a 2in tarmac carpet, 
and part with Jetcrete, a special emulsion developed to withstand 
the effects of use by jet aircraft. 

The work forms part of a Ministry of Supply experimental 

gramme and is being carried out by the Military Engineering 
emstenental Establishment, Christchurch, with the co-operation 
of Royal Engineer units of the Army. 


AVIATION FILMS 


N the latest list of 35 mm and 16 mm documentary and 

instructional films available on loan from Petroleum Films 
Bureau (29 New Bond Street, London, W.1) are ten on aviation 
subjects. They include the now famous series on the Farn- 
borough Shows and also an individual aircraft series; these last 
are short films dealing separately with the following: Vickers- 
Armstrongs Valiant, Short S.A.4, Boulton Paul P.111, de 
Havilland Comet, Bristol Brabazon, and Avro 707A and 707B. 
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Closely associated with the British aircraft industry since the days 


when aluminium took to the air and aircraft designers started to 


OUR DEVELOPMENT DEPARTMENT 
e IS ALWAYS READY TO CO-OPERATE ON ALL 


PROBLEMS OF APPLICATION AND DESIGN. 


T.I. ALUMINIUM LIMITED, 

Redfern Road, Tyseley, Birmingham 11. Telephone : Acocks Green 3333. 

ALUMINIUM AND ALUMINIUM ALLOY INGOT, BILLETS, SLABS, SHEET, STRIP, PLATE, TUBES AND EXTRUSIONS. 
TO ALL COMMERCIAL, A.LD. AND LLOYD'S SPECIFICATIONS. 
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The modern army officer makes full use of the quick 
transit afforded by air transport, but he may not know 
how much his flights depend on the perfect functioning 
of a host of instruments. Smiths, on whose products 
this great responsibility falls, take good care to ensure 
that the aviation industry gets the finest in design and 


performance. 


ro j A good example of Smiths’ ingenuity is 
. 7 this new Linear Desynn Transmitter. 
- ? Specially designed for use in restricted 
space, it is 4-oz. lighter, and smaller, than 

1 the existing Desynn Position Transmitter. 


The indicator can be supplied with single 


HELPING THE WORLD TO FLY or double pointer. Electrical supply is 


24-volt D.C. 


SMITHS AIRCRAFT INSTRUMENTS LIMITED 
The Aviation Division of S. Smith & Sons (England) Limited 
Cricklewood - London - NW2 
Sole Sales Concessionaires for Kelvin & Hughes (Aviation) Limited - Barkingside and Basingstoke 
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IN a recent article we were able to give some details of Soviet Russia’s 
airline system, based on facts disclosed by the “Aeroflot Year Book, 
1954.” e same source of information also sheds light on a good many 
other Russian aviation services, all of which are performed by Aeroflot, 
whose activities are not by any means confined to airline operations; it 
is, in fact, the “Soviet civil air fleet,” with a wide range of duties. 


HE Soviet Union made its first experiments in the use of 
aircraft against plant pests in the summer of 1922. 
During the two following years the problem of aircraft 
spraying was examined and the technical requirements for 
aircraft and equipment were worked out. In 1925 the first air 
expedition was organized to combat locusts along the River 
Kuma in the Northern Caucasus. The work of this expedition 
confirmed the effectiveness of aeroplanes for anti-locust work. 

Since that time aircraft have been used on an ever-increasing 
scale for the protection of crops. Between 1931 and 1940 millions 
of acres were treated from the air, the method saving thousands of 
tons of chemicals and many million man-hours in comparison with 
the older surface-processes of pest ‘estruction. Today this work 
is continuing on a vast scale. 

Another aspect of aerial farm work in the U.S.S.R. is the 
spraying of mineral fertilizers. The first experiments in aerial 
fertilization of winter grain were made in 1944 over state farms 
in the Voskresenskiy district of Moscow province. The advan- 
tages were very soon apparent and the subsequent use of aircraft 
over hundreds of thousands of acres in the Ukraine, Rostov and 
Stavropol provinces, and in the Kuban and the Volga River area, 
confirmed that the aerial feeding of grain and other crops was a 
highly effective supplementary means of increasing the yield. 

As in other densely forested countries the Soviet Union is 
making wide use of aircraft in connection with forestry work. 
Regular fire-detection patrols are flown, the aircraft carrying para- 
chutists specially trained to fight forest fires. It is claimed that 
up to 80 per cent of forest fires throughout the U.S.S.R. are spotted 
from the air. During 1952 over 60 per cent were extinguished by 
parachutist fire-fighters. An example may be quoted from the 
Year Book :— 

“In the summer of 1951 the pilot Repin and his observer Koveshnikov 
discovered a forest fire 20 km away from the village of Ivanovka. 
Parachutist firefighter Ivanov was dropped near the fire. With the aid 
of an entrenching tool and ammonite cartridges which were dropped 
to him from the aircraft, he made a barrier in the form of a trench; the 
fire went out on reaching the trench. Two days later the same aircrew 
discovered a fire covering an area of 5 hectares. Forty minutes later a 
squad of parachutist fire fighters, five men in all, was dropped near the 


Parachuting is a popular sport in the U.S.S.R. and—more usefully— 
parachute fire-fighters are employed to deal with forest fires. Here a 
parachutist is seen about to disembark from a PO-2. 


“AERIAL WORK” IN THE USS.S.R. 


Aeroflot’s Duties Additional to Airline Operation 


A PO-2 biplane of the type used in large numbers for crop dusting and 
spraying and other agricultural work. 


fire with explosives and chemicals. Two parachutists began to make 
a barrier of the trench type with the aid of explosive, while the others 
began to put out the fire by spraying it with chemicals from sprayers 
strapped to their shoulders. The fire was soon extinguished. 

Aeroflot pilots also play their part in afforestation. Aircraft 
deliver seeds to nurseries and from the nurseries to the area to be 
planted. Air photography is used to survey the forests and air 
observation is used to plot the progress of timber rafting. 

Healthy development of forests is of great importance in master- 
ing the sandy wastes which occupy a vast area of the Soviet Union. 
Every year sand buries considerable tracts of cultivated land, and 
it also interferes with irrigation systems; but it is possible to return 
these areas to cultivation if the sand can be stabilized by planting 
trees which will grow in a desert climate. One type suitable for 


forest cultivation in deserts is the saksaul, and it is used to make, , 


tree screens around oases and along the edges of canals and rivers. 

Renewal of old saksaul plantations and the planting of new ones 
requires a great outlay of labour, and aircraft have now been 
brought in to help. At present, aerial sowing of saksaul is being 
done over the deserts of the Turkman and Uzbekistan areas. 

A special section of Aeroflot, known as the “Fish Air Force,” 
initiated in the far north in 1927, assists the country’s fishing 
industry. The comparatively limited view from the crow’s-nests 
of ice-breakers used on White Sea sealing expeditions led to the 
use of aircraft for spotting. The first reconnaissance brought 
excellent results and in the following years reconnaissance aircraft 
were used by the trapping industry and also by the fishing organ- 
izations. Experiments were later extended to the Black Sea and 
the Caspian and subsequently to the Far East. No large-scale 
fishing or trapping expeditions are now undertaken without the 
assistance of aircraft. 

Apart from their spotting work, aircraft are used for delivering 
spares to ships which have suffered breakage or accident and they 
are also employed for rescue work—sometimes in cases where 
fishermen or trappers have been carried to sea on drifting ice. 
Aeroplanes are also used for the transport of fertilized spawn, 
young fish, and fully grown fish of valuable species to supply 
newly constructed reservoirs and to enrich and improve the fauna 
of artificial seas and lakes. Food is also dropped to fish in such 
places. 

Reindeer breeders suffer heavy losses caused when herds are 
attacked by wild animals, the most numerous of which are wolves. 
In the Nenets National Region alone, wolves kill an estimated 
5,000 to 6,000 reindeer every year. The vast size and small 
population of the northern tundra make it difficult to combat 
these ravages, but since 1951 the destruction of wolves on a large 
scale has been undertaken with the aid of aircraft. Huntsmen in 
low flying PO-2 biplanes seek out and shoot the animals. Whole 
packs have been destroyed by such attacks from the air. Wolf 
hunting from aircraft is also done in other parts of the Soviet 
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“AERIAL WORK’’ IN THE U.S.S.R. ... 


Union, in particular in the Trans Volga and South Ural steppes. 

Yet another division of Aeroflot is engaged on geological survey, 
largely in remote and sparsely inhabited parts of the country. 
Oil has been found in Fergana and new coalfields in the east of 
the Union have been discovered with the help of aircraft. Allied 
with this work, of course, is aerial photography, which is widely 

used to accelerate and simplify the completion of maps, the plan- 
ning of new industrial enterprises and the construction of roads 
and railways. Air mapping has been extensively used in planning 
the development of the irrigation of drought zones. 

Aeroflot is also responsible for the air ambulance service in the 
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Russian ee ee he A surgeon and nurse from an Aeroflot ambulance 
PO-2 in the Borinsk mountain region. The PO-2 appears to have landed 
on the shore of a river with not too much space in hand. 


U.S.S.R. and, according to the Year Book, aircraft of the ambu- 
lance service, in the Ukrainian S.S.R. alone, flew 102,754 medical 
staff, 21,106 patients and 425,755 kg of medicine and medical 
supplies in the period 1944-51. 

Most of the other figures quoted are of little value; they are 
the usual type of statistics issued by the U.S.S.R., with a string 
of percentages and no original figures. A typical statement is: — 

“The following figures will indicate the growth of the Soviet air 
ambulance service. By 1946 the number of air ambulances had 
multiplied five times in comparison with 1940. The number of air 
ambulance stations had more than doubled by 1951 in comparison 
with pre-war figures, and the number of flights had almost trebled. 
More than four times the number of doctors were carried by air ambu- 
lances and more than six times the number of sick people, whilst the 
quantity of medical supplies carried was almost five times greater.” 

The Soviet air ambulance service was begun as early as 1927, 
with K-3 aircraft carrying two stretcher cases. Subsequently 
various machines were used for this work and by 1933 there were 
50 ambulance aircraft in service. The air ambulance was much 
used during the war and the PO-2 was and probably still is the 
most used Soviet ambulance aircraft although Li 2s and AN 2s 
are now in service. The AN 2 is claimed to be particular 
suitable for this work as a result of its good landing and take 
qualities, which permit operation from very small areas. 
large aircraft are equipped with X-ray apparatus. 

During the early period of its development the ambulance 
service was used almost exclusively for transporting serious cases 
from remote regions where there was no qualified medical help. 
Now the character of the service has changed considerably. Apart 
from transporting serious cases to the town hospitals, and doctors 
to the sick, aircraft help local hospitals and young doctors in out- 
lying districts by bringing in qualified consultants to help them. 

Apart from the numerous air ambulance stations distributed 
over the whole vast territory of the U.S.S.R., there is a central 
station, situated in Moscow, which serves the whole Soviet Union. 
It has Li 2 aircraft at its disposal. Among its functions is the 
rapid delivery of urgent medical supplies to various parts of the 
Union and the transport of medical “brigades” to carry out 
examinations and to hold consultations of all kinds. 


Dr. G. P. DOUGLAS 


E regret to hear, from former colleagues of his at R.A.E. Farn- 
borough, that Dr. G. P. Douglas, M.C,, O.B.E., D.Sc., 
F.R.Ae.S., died on October 16th, at his home in Camberley after a 
short illness. After distinguished 
World War I service, during 
which he_ received serious 
wounds, Dr. Douglas joined 
the R.A.E. in 1916. In 1919 
he was appointed engineer in 
charge of wind tunnels, and in 
1934 he became deputy chief 
scientific officer and head of the 
aerodynamics department, a post 
which he held until his retire- 
ment last year. He served on 
the council of the R.Ae.S. and on 
various committees of the Aero- 
nautical Research Council. 
During this time, says a col- 
league of his, Dr. Douglas built 
up the aerodynamics department 
both in its equipment and staff to 


A match the development of aircraft 
from their early simplicity to 
Dr. G. P. Douglas, present complexity; and he 


helped to strengthen the good 
relationship existing between the industry and his staff. Dr. 
Douglas leaves a wife and a daughter. 


DECCA DISSECTED 


THe past history and future possibilities of the Decca Navigator 
system were the subject of the inaugural lecture of the Radar 
Association’s 1954-55 season, held in London on October 13th. 
The speakers were G/C. E. Fennessy, O.B.E., B.Sc., M.I.E.E., 
F.Inst.Nav., and Mr. H. G. Hawker, A.R.C.S., B.Sc., and the 
meeting was under the chairmanship of A. V-M. D. C. T. Bennett, 
C.B., C.B.E., D.S.O., F.R.Ae.S. 

G/C. Fennessy sketched the origin and early development of 
the system, pointing out that—like Gee—Decca owed its inspira- 


tion to a single individual, in this case Mr. W. J. O’Brien. The 
collaboration between Mr. O’Brien and Mr. H. F. Schwarz, chief 
engineer of the Decca Company, led to the adoption of the system, 
under Admiralty sponsorship, for the task of sweeping and follow- 
ing narrow channels through the enemy minefields during the 
Normandy invasion. After sea trials organized by the Ministry of 
Transport, Decca was widely adopted by merchant shipping and 
the coverage was increased from a single chain of stations in 1946 
to the present six chains operating in Europe. 

The concurrent development of the system as an air-navigation 
aid, the speaker remarked, showed great technical possibilities but 
soon became hedged about with “politics”: this was in contrast 
te the more realistic attitude of the mariner, who was concerned 
mainly with the positive advantages which the system offered him 
in its existing form. 

Mr. Hawker described the working principles of Decca, show- 
ing with block diagrams how the four basic radio frequencies 
transmitted by a chain serve to generate the permanent “fine” 
hyperbolic patterns in space, two of which give the accurate fix, 
and also to superimpose the coarse “lane identification” patterns 
which give a once-per-minute check on the lane reading of each 
Decometer. 

Mr. Hawker concluded by outlining the proposed DECTRA 
and DELRAC systems for trunk-route navigation and longe-range 
coverage respectively, after which a film was shown on the use of 
the Decca Navigator in helicopters. 


B.O.A.C.’s NEW "PHONE EXCHANGE 


BELIEVED to be the largest of its kind in the world, the 
private automatic branch exchange in the new B.O.A.C. 
building at London Airport is large enough to provide a telephone 
service for a small town. Installed by the Automatic Telephone 
and Electric Co., Ltd., it has 1,300 extensions able to communicate 
with one another without the intervention of an operator; 95 
exchange lines; and 60 private wires. Among its new features is a 
“hold for enquiry” facility, which enables users to hold an incom- 
ing exchange call and to make, at the same time on the same 
telephone, a further call to either an external or internal line. 
Although the installation has been in operation for only a few 
weeks, it has, according to B.O.A.C., “proved of immense value.” 
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Featuring 


operational diversity... 


The Fairey ‘Gannet’ is equipped for a remarkable 
variety of dutics and is in the widest sense a 
multi-role aircraft. Its design provides for every 
type of anti-submarine duty, whether the 
changing pattern of attack calls for extreme range 
or extra-heavy warload, for speed in pinning 
down a target or extended endurance for patrol. 
Compact design and twin-engined performance 
enable the ‘Gannct’ to counter most effectively the 


underwater challenge to our sea communications. 


Siddel 


THE FAIREY AVIATION COMPANY LIMITED - HAYES MIDDLESEX 
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This painting by Roy Nockolds, one of a series of 
abstract designs specially commissioned by Armstrong 
Siddeley, gives something of the feeling of the immense 
thrust developed by the Sapphire turbojet propelling 
a fighting aircraft to its operational height in a matter 
= of minutes . . . an essential requirement for the modern 
military aeroplane. 


The vital strategic importance of the Sapphire 
is emphasized by the fact that it is chosen to 
power no less than nine aircraft, for the air 
forces of the N.A.T.O. powers . . . 


ARMSTRONG SIDDELEY 


+ 
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* The Sapphire is manu- 
factured under licence 
by the Wright Aero- 
nautical Division of 
the Curtiss-Wright 

tion in the 


The Hawker The Gloster = 
HUNTER F.2 fighter JAVELIN all-weather fighter 


*% The Republic F.84F The English Electric 
THUNDERSTREAK fighter fighter 
The Handley Page * The North American 
VICTOR crescent-wing bomber FURY fighter 

* The Douglas A4D 


* The 
MARTIN BS7 (Canberra bomber) 


ARMSTRONG SIDDELEY MOTORS LIMITED - COVENTRY 
Members of the Hawker Siddeley Group 
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The 1,000th Boeing B-47 Stratojet to be built by the Boeing Airplane Company's Wichita Division 


was rolled out on October 14th in the presence of 30,000 employe 


es. The “‘posters’’ on the air- 


craft are mainly, and literally, composed of money—more than $10,000 in bills and coins, 


spontaneously contributed by 


Belgium 

Avons for Hunters. he 
Fabrique Nationale plant is preparing to 
build Rolls- -Royce Avon RA.21 and RA.23 
turbojets to power the Hawker Hunter 


ber it will be flown to Africa for tropical 
trials. The H.D.32 will be flying in Novem- 


ber with a number of tions, in- 


cluding a new single-fin tail. 


Nord N.C.856—Special Tests. Tech- 
nicians from the S.N.C.A.N. and Schneider 
organizations have demonstrated the opera- 

tion of an N. = 856 air observation post 
with special ment. A Schneider Fieux 
catapult enabled the machine to get air- 


Boeing employees to the National Foundation for Infantile Paralysis. 


borne in 65ft, and to land with arrester 
equipment in 40ft. 
Bréguet Deux Ponts. During dropping 
tests conducted by the Bréguet concern in 
conjunction with the Direction des Etudes 
et Fabrications d’Armement, a load of 14} 
metric tons was parachuted in a single 
operation lasting 18 sec. This is thought 
to constitute a world record. The loads 
were carried on several platforms weighing 
from 1-3 metric tons each and each about 
the size of vehicles or artillery pieces used 
the French Armed Forces and NATO. 
last load—of 3 metric tons—was 
from the lower deck and auto- 
matically released nine parachutes stowed 
on the upper deck. 


U.S.A. 

Martin XP6M-1 Seamaster. Intended 
for fast (high subsonic) minelaying opera- 
tions, the Seamaster flying boat is expected 
to fly next spring. Originally it was to be 


CONVAIR F-102 
(Pratt and Whitney J57-P-11) 
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by four Wright J67 two-s 


but in their place Allison J71s, 


burning. 
Boeing RB-52 Developments. Interchange- 
able pressurized “pods” fitted in the bomb 
bay of the Boei RB-52 will contain 
respectively, aeri cameras and two 
operators, and electronic countermeasure 
devices with a crew of six. (Only the crew 
compartment and tail gunner’s position are 
pressurized on B-52 bombers.) 


Bell V.T.O. It is understood that a 
vertical take-off aircraft of Bell manufacture 
has been flying “‘under limited operating 
conditions” for about six months. A pri- 
vate venture, it is powered by two Fairchild 
44 turbojets, loaned by the U.S.A.F. 

are mounted on the fuselage just 
beneath the wing and are tilted for direc- 
tional control. ¢ aircraft was referred to 
on this page in our issue of October 8th. 


PICTORIAL 
THREE-VIEW DRAWINGS 


FEATURE which has won wide 
acclaim is the ‘‘pictorial’’ 
three-view drawing appearing 
weekly on this pag e. These draw- 
ings are of value to the tech- 
nician, observer/spotter and 
model-maker alike, and consti- 
tute a unique record of aircraft 
design and styling. Such has been 
the demand that they are now 
offered in glossy-photograph form, 
wherein the merit of their execu- 
tion can be fully appreciated. 
The jy A are now available 
be in x 3} in, 8d 
each; cash with order; also 
usual Flight phot hic print 
sizes, at prices on application) :— 
Armstrong Whitworth Meteor N.F.14, 


ampire 
ere de Havilland Venom N.P. 3, English 
Canberra P.R.7, Fairey Gannet 
1, “Gloster Javelin PAW. 1, Hawker 
Hunter F.1, Hawker Sea Hawk F.1, Hunting 
Percival Provost T. 1, Short 5.3.6 Seamew 
Vickers Valiant B. 1, Vickers Viscount 
701, Vickers-Supermarine Attacker F.B.2, 
Vickers-Supermarine Swift F.4. 
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stalled. The aggregate of 38,000 Ib thrust 

| | ee (dry) will be much increased by after- 
intercepters scheduled for production in 
wail Belgium and Holland. 
i ; 
France 

Hurel-Dubois H.D.31 and 32. The 
H.D.31 prototype has now completed all 
iy its official tests and has been accepted by a5 
= 
Shackleton Mk 2, Avro Vulcan, Bristol 
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GERMANIC in concept, the “night-and-all-weather” fighter (as the class was originally 
styled) has been developed to its highest pitch in Great Britain. For R.A.F. and F.A.A. 
service, respectively, we have the Gloster Javelin FAW.1 (Armstrong Siddeley 
Sapphires) and the D.H.110 (Rolls-Royce Avons), both capable of supersonic speed in 
the dive and of carrying the deadliest air-to-air missiles. In its present form the 
Javelin not only flies but fights at levels above 50,000ft, and a long and fruitful period 
of development lies ahead of both types. Traversed by a contrail, the largest picture 
—by Russell Adams—shows a Javelin at 35,000ft; the small view shows the ports for 
the four 30 mm Aden guns. Above, the D.H.110 is seen undergoing trials aboard 
H.M.S. Albion, and below, the same machine displays its ample wing area, flaps, air 
brakes, all-flying tail, and fixed “droop-snoot” leading edge sections. 
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U.S.A.F. 


[XN 1952 the United States Air Force formulated a specification 
for a new jet basic trainer. A competition was held for a suitable 
design and, in December of that year, the Cessna company were 
successful against eight other manufacturers who wubenioned 15 
different 

The Cessna design, the Model 318, was bold and workmanlike; 
and, very unusually for an American trainer, it had side- by-side 
seating. The power units specified were two Turboméca 
Marborés, of the for which Continental Motors were 
then negotiating a ecocneimns with the French ee. 
Cessna were awarded a letter-contract for about $1m, any Ss 
cost of production engineering and tooling sufficient for a high 
rate of output at the company’s new Prospect plant, about five 
miles south-west of Wichita, Kansas. 

Designated XT-37, the prototype (the first aircraft, incident- 
ally, to bear a 1954 serial on its fin) is now well advanced in its 
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CESSNA T-37: LEADING DATA 


‘wo Continental of 920 Ib thrust 
horizontal tail area, 32.48 
3,116 Ib; design gross weight, 5,600 Ib 
Maximum speed at 35, eh canks belt tell, 393 m.p.h.; maximum 
with 30-min fuel reserve, 935 miies; speed for — 


aileron, 188 


speed, 92 m.p.h. (clean) or 77 m.p.h. (full ; rate of heb ot see level with 
military power Ib thrust each engine), "000 [min ; 
ceiling with tanks half filled, 39,800f ; ale power) veer) 19-2008. 


TRAINER 


t trials, and it has been rim Bob 
chief test pilot, as “a honey of “yy 
teach intermediate s the and 
by combat ay uipment includes proyision for pay and 
; oxygen; heating and ventilation; jettison- 

oad Gur seats. Construction is all-metal. 

A ‘system the retractable nosewheel under- 
carriage, flaps and a speed-brake behind the noséwheel. 
The power unit is the Continental J69-T-15 Marboré, illustrated 
above, which is an American of the basic French 
Sn ae giving higher output. oo is fitted with a hinged 

which retracts with the undercarriage. Both the 
“primary ye. and controls are duplicated. 
a contract 
A, first eleven machines. 
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The ALVIS LEONIDES Engine as instflled in the Hunting 
Percival Pembrokes of the Belgian Air Force has proved 
itself to be an exceptionally versatile and economic power unit 
for aircraft of the medium power range. 550 b.h.p., 9-cylinder 
air-cooled radial engine. Weight complete 796 Ib. Power weight 
ratio 1°45 Ib. per b.h.p. Overall diameter 41°5 inches. 


BEBO N ED ES 


ALVIS LIMITED COVENTRY ENGLAND 
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IRCRAFT SERVICES LIMITED comprehensive 
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BRITAIN’S AIR WAR: TELEVISION HISTORY 


Behind the actual programmes lies an immense amount of 
background work, performed by the B.B.C. with the close co- 
operation of the Air Ministry. The original idea of presenting 
a television series of World War II films was raised in 1947, 
but was dropped. Work on the “War in the Air” series began 
in February of last year, when a viewing committee was formed 
under Air Chief Marshal Sir Philip Joubert, and the Pay of 
not only the Air Ministry but also the Admiralty, W 
Ministry of Supply, and the Central Office of Spibcsiotion had 
been obtained. 

It was decided that the producer should be Mr. John Elliott, 
who is also responsible for the script. Some 34 million feet of 
film from the R.A.F. Film Library were viewed and the subjects 
catalogued; then the search was widened to include other British 
sources. Much assistance was received from the Air Historical 
Branch of the Air Ministry. 

By the summer of 1953 a total of some five million feet of film 

had been viewed, checked and catalogued. Selection and editing 
continued, together with script work by the production depart- 
ment. Outline scripts were submitted to the Air Ministry for 
checks on accuracy. At about the same time the search for suit- 
able films was widened still farther to include foreign items: Elliott 
sent to France to investigate French and N.A.T.O. sources, and 
other members of the B.B.C. team visited the U.S.A., Canada and 
other Commonwealth countries. 

In the autumn of 1953, actual production and editing began. 
This continued until, at the beginning of this year, roy “rough- 
cuts” were ready, and the assembly scripts had been completed. 

linking scenes and background pictures remained to be 


Cooling an 
Electronic Brain 


N our issue of October 15th we published an 

account of the great Tridac electronic computor 
of the R.A.E. and added a note to the effect that a 
smaller and simpler machine, named AGWAC (Aus- 
tralian Guided-Weapons Analogue Computor), had 
been prepared for use at the Long-Range Weapons 
Establishment at Salisbury, South Australia. 

This latter computor has now been installed at 
Salisbury, and will be of great assistance in solvin 
missile problems. Although it consumes only 25 kW 
of power (Tridac can consume 650 kW) AGWAC 
nevertheless has to dissipate a considerable amount 
of waste heat. This is rendered particularly impor- 
tant owing to the fact that the accuracy of the equip- 
ment depends on certain circuit constants which vary 
with temperature, and the limits have therefore been 
fixed at 76+ 3 deg F. An air-treatment engineerin 
firm, Eaton-Williams (Millbank), Ltd., have devi 
an automatic conditioning system for the tempera- 
ture-critical parts of the “brain” which consists of 
two main sections (see diagram). 

The recirculatory system, in which temperature is accurately 
controlled, supplies the computors themselves. For heating, an 
electric heater is provided with nine loadings up to a maximum 
of 13 kW; for cooling, a finned cooler battery is fitted, with a peak 
extraction rate of 40,000 B.Th.U./hr. The cooler is fed with 
water chilled to 45 deg F (the term “Brainwashing” seems appro- 
priate) which is condensed in a separate circuit including an 
evaporative tower. The water flow is governed by thermostats 
in the return duct from the computor equipment. The system 
incorporates means for maintaining the relative humidity of the 
cooling air below 90 per cent and to give warning of any failure. 

The open system does not require dehumidifying equipment, 
but a small heater is provided to prevent condensation. The 
equipment employed includes Millbank washable filters of syn- 
thetic fabric, 19in two-stage contra- -rotating fans by Woods of 
Colchester and Teddington Za series thermostats. Complete 


FROM COMPUTOR 
AND STABILIZER 
CABINETS 


AIR INTAKE FROM 
LABORATORY 


shot, and this was done at various R.A.F. stations and 11 Group 
fighter-control room. The extent to which original material has 
been used is indicated by the composition of the total film: 90 
per cent is combat material, five per cent specially shot for war- 
time documentaries, and five per cent specially shot by the B.B.C. 
Every effort has been made to provide and check authenticity of 
detail in the “dated” scenes. 

Discussions on the programme music began in the early 
summer of this year. The composition was shared among some 
of this country’s leading composers, including Sir Arnold Bliss 
(who composed the title music), Malcolm Arnold (who wrote the 
music for “Sound Barrier”), and William Alwyn. All shooting 
was completed a few months ago, the first nine “rough-cuts” had 
been made, and the recording of the commentary began. Thus 
the pn stages of what has been almost a two-year job were 


In the first film, to be shown on November 8th, the inter-war 
years are recalled and events leading up to the eve of the Battle 
of Britain are traced. The second film shows the Battle of 
Britain, and the beginning of night attacks on London, and the 
third goes on to portray the Battle for Europe, recalling the first 
thousand-bomber raid. Subjects to be covered in later films of 
the series include the Battle for the Western Oceans from 1940- 
42; international operations in the Middle East; the second 
phase in the Battle for Europe; the great dam raids; D-Day and 
the liberation of France; the Battle for the Eastern Oceans over 
the 1942-45 period; “Facing New Weapons”—the V-1ls and V-2s 
and the defence of London; victory in Europe and in the Far East. 
The last three films in the series deal with British air power from 
the capitulation of Germany until the present day. 

Incidentally, the Radar Association has announced that the next 
lecture in its 1954-55 session is to be given, on November 10th, 
at the B.B.C.’s Lime Grove Studios, when the speakers will be 
G/C. Philip Dorte and Mr. Elliott. Their subject is the produc- 
tion of the “War in the Air” film series. 


TO COMPUTOR 
AND STABILIZER 
CABINETS 


SENSITIVE ELEMENT 


OF THERMOSTAT 


SYNTHETIC FABRIC WASHABLE 


AIR FILTER 
RECIRCULATORY SYSTEM 


TO POWER SUPPLIES 
CABINETS & THEN TO 
ATMOSPHERE 


SYNTHETIC FABRIC WASHABLE 
AIR FILTER 


OPEN SYSTEM 


The two main portions + the air-conditioning system used in the AGWAG, with electric 


heating and water/evaporative cooling. 


spare fans are fitted, these merely idling under normal conditions 
but being capable of being brought in simultaneously with a spare 
thermostat at the turn of a control switch. The whole installation 
is relay-controlled throughout, controlled by a single on/off 
switch. 


CAR PERFORMANCE COMPARED 


N OW on sale is the latest collection of road test reports on new 
cars, reprinted from The Autocar under the title “The 
Autocar” Road Tests 1954. The largest yet published, this edition 
contains reports on 31 vehicles, occupying 116 pages and includin 
numerous illustrations; twenty-one British cars are described, 
three German, three French, two Italian and two American. 

is obtainable from bookstalls at 6s, or from the publishers ( ~#- 
7d) Iliffe and Sons, Ltd., Stamford Street, London, S.E.1. 
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FLIGHT 


The Comet Accidents: History of Events 


Sir Lionel Heald’s Introductory Summary at the Inquiry 


HERE we give, in slightly condensed form, a report of the summary 

with which Sir Lionel Heald, Q.C., for the Crown, opened the Comet 

Inquiry in London on October 19th. Subsequent proceedings are 
on earlier pages of this issue. 


T the opening of the inquiry Sir Lionel Heald said that 
he felt justified in putting before the court a positive 
explanation of what was believed to have happened 

to the Elba Comet. This he proposed to do by means of a 
closely reasoned and documentary argument, which started 
from the known facts and proceeded by a process of elimina- 
tion and deduction to a conclusion which could actually be 
shown to be sound by visual inspection of certain parts of 
the wreckage, and which Sir Arnold Hall would explain. 

He added that if anyone had a better explanation than Sir 
Arnold Hall’s the court would be very glad to give it the fullest 
consideration with perfectly open minds: at the moment he knew 
of no other explanation which fitted the facts. 

Before summarizing the facts, Sir Lionel said that time after 
time in the history of the application of science to the service of 
man there came a moment when some radical new departure— 
the use of a new principle, material or method—led to a disaster 
which cost many lives and at first sight appeared to close the road 
to further progress because the forces of Nature seemed too strong 
to be controlled. But history also showed that, when such a 
disaster happened, men had never been afraid to re-examine the 
whole project in the light of later knowledge and research, and 
often they had risked their lives in the process. 

Such accidents might be regarded as the price of progress, and 
their results were not merely negative. Already the Comet had 
undergone elaborate and searching tests which would have been 
far beyond the means of any single organization. No aircraft in 
history had ever been subjected to such an examination: it was 
reasonable to hope that the results would be of the greatest value, 
not only to the aviation industry, not only to this country, but 
to the whole world, by enabling high-speed air travel to be 
developed with increased safety and efficiency, and so bringing 
the nations closer together. 

Referring first to Comet G-ALYP, Sir Lionel pointed out that 
this was the first Comet ever to go into service—its first scheduled 
passenger service was on May 2nd, 1952—and at the time of the 
accident it had flown 3,681 hours. It was one of the earliest to be 
built at Hatfield, and was properly described as D.H.106 Series 1, 
construction No. 06003. ft was powered by four D.H. Ghost 50 
engines, each developing 5,000 Ib static thrust. 


Pressurization 


For the physical well-being and comfort of the passengers, they 
were accommodated in a pressurized compartment so that, when 
flying at 40,000ft, a cabin pressure equivalent to only 8,000ft was 
maintained. The pressure was regulated so as not to exceed 8.25 
Ib/sq in differential pressure. Obviously this differential pressure 
required that the wall of the cabin should be very strong, and it 
was only the remarkable development in the field of aluminium 
alloys during the last 20 or 30 years that had enabled the necessary 
lightness to be combined with the desired strength. No one 
suggested that there was anything wrong or defective or dangerous 
about the aluminium alloys used in the Comet, or that it was 
impracticable to build a pressure cabin from them. The problem 
was one of design and of relative weight and strength, having 
regard to the life which the aircraft was to have. Neither was 
there anything inherently impracticable in the carriage of pas- 
sengers in pressurized aircraft at high altitudes. 

The Elba Comet’s 3,681 hours represented over a million miles’ 
successful flying. The total flying hours on Comets with B.O.A.C. 
up to the date of the first accident were approximately 24,100; 
thus this was by no means a mere experiment. The trouble was 
that today, for a commercial aircraft of this type, a very much 
longer life had to be relied on than was previously contemplated. 

The accident to G-ALYP, Sir Lionel continued, happened 
during a regular flight from Singapore to London on January 10th 
this year. The aircraft arrived at Rome airport, Ciampino, from 
Beirut at 0830 hours and left at 0931 hours G.M.T. Nothing of 
any significance happened during this stop. 

“On leaving Rome the aircraft climbed rapidly in accordance 
with the flight plan, and at 0950 hours, when the last message was 
received at Ciampino, the pilot reported that he was at 26,500ft 
over the Orbetello we. and intended to continue to climb to 
36,000ft as planned. . 


That was the last that the base heard of G-ALYP, Sir Lionel 
continued, but the pilot of Argonaut G-ALHJ, which had taken 
off from Rome earlier but had been overtaken by the faster 
machine, had several wireless conversations with the Comet. 
Soon after 0950, he received a message from the Comet which 
read “GH]J from GYP: did you get my—” when the transmission 
stopped. It seemed likely that that was the moment at which 
something happened to the Comet. 

The absence of any further message to the ground stations 
provided a negative indication, after which the usual emergency 
services were soon alerted. Meanwhile, positive indication of 
an accident was received by a number of the inhabitants of the 
Isle of Elba. After quoting from the statements of two eye- 
witnesses, who had seen pieces of the aircraft falling, in flames, 
into the sea, Sir Lionel gave an account of how the chief officer 
of the Harbour Authority at Portoferraio, Col. Lombardi, had 
immediately arranged for a search by aircraft and ships, and how 
the search for wreckage was taken up by the Italian and British 
Navies. 

Concerning the recovery of the wreckage, Sir Lionel said “It 
seems so easy now, when we see the results, but it has to be 
remembered that the wreckage consisted of literally thousands 
of pieces of material scattered over a wide area at the bottom 
of the sea; yet between February and September of this year 
80 per cent of the aircraft structure was recovered and is here in 
England now. Eighty per cent of the power units were recovered 
and 50 per cent of the equipment, and the total was 70 per cent 
of the recoverable weight of the aircraft.” The most important 
element in the operations, he said, was that all four engines were 
recovered; three were practically undamaged but the fourth was 
damaged by contact with the water. The speaker was able to 
advise the court, however, that “you can safely give those engines 
a completely clean bill of health and be quite clear that there 
was no question of failure or defect in them and that they had 
no part whatever in the accident.” 

Sir Lionel observed that it had only been possible to obtain 
the full value of the investigation of marks, scratches and indenta- 
tions on the wreckage because of the care taken in the salvage 
operation. “It is impossible to exaggerate the value of this,” he 
said, and continued: “The Accident Branch of the Ministry of 
Transport and Civil Aviation had, of course, gone into action at 
once as soon as the accident was reported, and they were making 
investigations in all directions. They arranged for the wreckage 
as it came up to be sent to England, and the Royal Aircraft Estab- 
lishment agreed to carry out an examination of it; but, of course, 
this took time and meanwhile other events occurred here in 
England which I must now mention. I shall call evidence to show 
what happened in London immediately after the accident became 
known, as it is clearly important that you should be satisfied that 
the action taken was reasonable then, and, perhaps, I may also say 
that what was not done was also reasonable.” 

The Comet accident at Calcutta on May 2nd, 1953, Sir Lionel 
next pointed out, was of quite a different character to those under 
inquiry, and so did not constitute another possible reason for 
keeping the Comets out of service. They went into service again 
on March 23rd; further evidence on this would be given later by 
the chairman of the Air Safety Board. 

The second accident, to Comet G-ALYY, took place on 
April 8th, when the machine had done 2,704 hours. It was on a 
flight from London to Johannesburg,.and was delayed for 24 hours 
at Rome, although there appeared no ground for connecting any- 
thing that happened with the cause of that delay. 

The circumstances of the Naples accident, Sir Lionel went on, 
were in many respects very similar to those of the other. The 
aircraft arrived in Rome on April 7th at 1755 hours and took off 
on April 8th at 1832 hours: “Again the take-off was perfectly 
normal. The last message was received at 1905 hours, that is to 
say, 33 minutes after the aircraft took off, instead of 19. The 
pilot said that he was climbing to 35,000ft, which was the cruising 
height called for by the flight plan, and he was asked to report 
when he reached that height, but no more was heard.” There 
were no eye-witnesses, but emergency services were put into 
operation that night, and the following morning some wreckage 
and five bodies (out of 14 passengers and seven crew) were found. 

“The only clear deduction possible as regards the Naples acci- 
dent is that something disastrous happened to that aircraft about 
1910 hours when it was reaching a height of 35,000ft, or there- 
abouts, that is to say, at the time when it was reaching the 
top of its climb.” 

There was no ground in either case, Sir Lionel emphasized, for 
the slightest reflection on captains or crews. On the contrary, 
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circumstantial evidence showed that some sudden disaster came 
upon them while they were doing their duty: one could only 
pay a respectful tribute to their courage and devotion to duty. 
Concerning the meteorological conditions, there was no reason 
to suppose that violent weather disturbances existed. 

Owing to the similarity between the two accidents, B.O.A.C. 
suspended Comet services, the aircraft’s Certificate of Airworthi- 
ness was withdrawn, and the Minister of Supply directed the 
R.A.E. to undertake an immediate, comprehensive, technical inves- 
tigation of the Comets. The Director, Sir Arnold Hall, took 

rsonal charge of the work: his report and conclusions, Sir 

ionel believed, would be generally regarded as one of the most 
remarkable pieces of scientific detective-work ever done. 

On the question of possible sabotage, Sir Lionel said “All 
inquiries give no support at all even for the suspicion that there 
was sabotage at Rome on either of those two occasions.” 

Four separate lines of enquiry were initially followed by the 
staff of R.A.E. in their investigation. Firstly, there was a study 
of the wreckage. As the amount of this was uncertain at that 
time, however, their primary line of inquiry depended on general 
theoretical considerations. An incidental point mentioned here 
by Sir Lionel was that certain matters mentioned in the Farn- 
borpugh report might involve defects in the design of the aircraft, 
but were in no sense to be regarded as causes of the accident; 
consideration of these would come later. 

¢ third line of research at R.A.E. was that of comparative 
tesfs of other Comets, both on the ground and in the air, and the 
fousth was that of experiments with models, test pieces and 
sp¢@ial apparatus. Assistance was derived also from certain medi- 
calgevidence and experiments, and from meteorological studies. 


Disruptive Force 
Sir Arnold Hall had started by forming the view that the Elba 
Comet must have broken up at a great height, somewhere about 
30,000ft, and come down in a series of certain quite clearly defined 
paths. As the wreckage continued to accumulate, a remarkably 
informative picture of the accident was built up. After giving 
examples of the type of indications and processes used, including 
the medical evidence after the examination of the bodies, Sir 
Lionel said “It was quite clear that there had been an almost 
instantaneous and tremendously powerful forward force generated 
inside the pressure cabin which had thrown most of the passengers 
and their seats forwards and upwards against the roof. But it 
must also have driven some of them right clear out of the aircraft 
without touching anything at all, because in the case of some of the 
bodies it was clear that they had an initial impact and in other 
cases that they had not.” : 
Experiments with a one-tenth scale model of the pressure cabin 
had led to the belief that “within one-third of a second of the 
accident taking place the cabin was apparently empty.” There 
was evidence of decompression of the lungs in the bodies of the 
victims consistent with sudden loss of pressure in the cabin. “It 
is clear on general principles that if a fracture of any substantial 
size (not a mere perforation, or something like a bullet hole) occurs 
in the wall of a tube or vessel which is under 8 lb pressure, a 
large hole will immediately open up and the tube will at once 
become what the layman might describe as a compressed-air gun. 
A terrific blast of air will force anything and everything out of the 
hole and will tend to throw the aircraft into violent contortions 
and so tear the whole of the fuselage to pieces.” 
Using a specially constructed Comet model, Sir Lionel next 


This diagram shows, shaded, the 
portions of Comet YP which were 
recovered from the sea-bed of the 
Mediterranean between January and 
the autumn of this year, and which 
were examined minutely and re- 
assembled at the Royal Aircraft 
Establishment on a wooden frame 
in their original positions. For 
clarity, the diagram shows only the 
portions of skin visible from this 
angle ; a great deal of interior equip- 
ment was also found, including all 
four power units. A total of 70 per 
cent of the empty weight of the air- 
craft was recovered. 
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indicated the sequence in which, according to the R.A.E. report, 
the Elba Comet had broken up. “The first thing that happened 
was a violent disruption of the centre part of the pressure cabin” 
(Sir Lionel had removed a small piece in the neighbourhood of 
the A.D.F. aerial windows, followed by a larger piece of the 
pressure-cabin roof). “The next thing that happened was that 
the fuselage aft of the rear spar, the nose and the outer port wing 
fell away under what are called downward forces. Thirdly, the 
main part of the wing separated and caught fire. Next, Sir Arnold 
says, the fuselage aft of the rear spar, with the tail unit still 
attached, fell into the sea with the open end first and the tail- 
lane last. Last of all, the main part of the wing, still on fire, 
it the water in an inverted position. . . . 

“The fact is that this is all accounted for, and can only be 
accounted for, by a sudden disruption of the pressure cabin, and 
that is something which is a priori most likely of all when the 
aircraft is reaching its maximum height and when the greatest 
strain and stresses are being imposed on the pressure cabin.” 

The apparent cause of the disruption was obtained by a process 
of elimination, Sir Lionel continued. The possibility of an internal 
explosion, abnormally high tail-loads, insufficient tail-strength, an 
abnormal increase in atmospheric pressure, failure of the powered 
control system or the pressurization control, and inefficiency of 
the pilot had in turn been eliminated. Sir Arnold Hall would tell 
the court that there was only one thing left: “There is what is 
called fatigue—metal fatigue. Everything in Sir Arnold Hall’s 
investigation supports the theory that this was the cause of the 
failure of the cabin, and nothing contradicts it.” 

“The word ‘fatigue’ is not an accurate technical term. It tells 
you nothing about the cause, and therefore scientists do not like 
it. But to the layman it does seem quite apt to describe in ordinary 
language the effect which actually occurs. What fatigue failure 
means is that a structure which had an ample reserve of strength 
when it was new might fail under its normal working load after a 
certain length of time. . . .” 

“Whenever you have to deal with loads which are not purely 
static and not continuously maintained, you have to look out for 
the demon fatigue, and even if you start with an absolutely sound 
and standardized material whose behaviour is known from careful 
tests, supported by various applications, whether it is steel or any 
other material, you may be able to show it by accurate calculations 
to be amply strong enough to stand up to any force which it will 
have imposed on it during its working life; but it is unfortunately 
the fact that if the load is one which is repeatedly applied or alter- 
nating, the structure may fail and eventually one can say it will 
fail.” 

After mentioning that “there is no sure means of detecting by 
inspection of the structure or testing of the material the extent 
to which it is fatigued in fact,” and illustrating this by an example 
taken from Nevil Shute’s No Highway, Sir Lionel went on to 
explain the use of the S/N curve—stress plotted against number 
of applications. Stress-concentration points, or stress-raisers, 
were the weakest link in the chain—the Achilles heel of the 
structure. 

Concerning the stress factors of safety employed in the design 
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THE COMET ACCIDENTS . 


stages, Sir Lionel said: “It does seem that the Air Registration 
Board, who after all are the governing experts on the subject, 
seem to have been satisfied on the information that they had 
that the maximum stress-concentration due to the pressure load- 
ing under operational conditions would only be about 40 per cent 
to 50 per cent of the ultimate stress of the material; that is to say, 
that you would never get it up, under those conditions, to anything 
more than 40 per cent or 50 per cent, and therefore that there 
was still a big enough factor of safety. One sees if the ultimate 
stress at any given point—the maximum concentration of stress 
“ey not more than 50 per cent, you have still a safety factor of 

It appeared from the R.A.E. investigations, however, that prac- 
tical tests on another Comet had shown that “you could have and 
did have in the Comet pressure-cabin points where there was as 
much as 70 per cent of the ultimate stress (of the material) . 
whereas as I have said everyone had been proceeding on the basis 
that 40-50 per cent was about the most you would get. That 70 
per cent occurs adjacent to the corners of the windows. . . .” 

“No one suggests for one moment that anyone could have 
known this in 1946 or 1951 in Messrs. de Havillands or the Air 
Registration Board. ... I think you will find that Messrs. de 
Havilland will agree that, looking backwards from present know- 
ledge, the stress concentration aspect of this matter was under- 
rated. . . 

Although de Havillands had tested in sections what they believed 
to be a comparable specimen of pressure cabin, which broke down 
only after 54,000 hours, it appeared, said Sir Lionel, that the 
results of the tests might have been misleading, due to the possible 
strength-increase of the material caused by earlier static loads. 

After the court’s adjournment for lunch, Sir Lionel resumed his 
opening by referring to the practical side of metal fatigue. “Once 
you know how to recognize fatigue,” he said, “you can in fact 
actually trace the break-up of a structure to the point where the 
fatigue failure actually occurred.” Evidence in the R.A.E. report, 
he went on, indicated fairly clearly that the point where the failure 
in the Elba Comet occurred was near the A.D.F. rear window. 
This failure bore a marked similarity to that of the Comet tested 
to failure at Farnborough, which occurred at a forward side win- 
dow after a considerably longer “life” —in this case, a simulated life. 

Giving ‘details of the Farnborough tests, Sir Lionel stated that 
the pressure conditions could be reproduced by water instead of 
air, and the flying conditions had to be reproduced artificially. 
The failure occurred after 5,546 total pressurizations, i.c., after 
a total equivalent life (including actual flying) of 9,000 flying hours. 
“You will be told by Sir Arnold Hall that the 3,681 hours of the 
Elba Comet and this 9,000 hours cannot be regarded as outside 
the realm of the possible spread of the fatigue trouble . . . 3,681 
is within what is called the reasonable scatter, and the 2,701 (of the 
Naples Comet) is also said to be within that area.” 

The final part of Sir Lionel Heald’s opening for the Crown 
consisted of the quotation of some of Sir Arnold Hall’s conclusions 
from the R.A.E. report on the Comet investigations. With the 
object of being entirely non-controversial in opening, Sir Lionel 
omitted “the part of it which dealt with certain other ~~ ar 
matters, because there may be some controversy about those 

Discussing the Elba accident, the section of the report first 
quoted by Sir Lionel gave the sequence of the Comet’s structural 
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failure, already outlined, based on the examination of wreckage. 

The report continued: “The flight plan which the aircraft was 
following would have brought it to an altitude of about 30,000ft 
at the time of the accident. Supporting evidence showing that 
the break-up occurred at this height is as follows. Metallurgical 
examination of the burnt centre-section shows that the fire was 
burning for about three minutes, and calculations and model tests 
confirm that the time of descent of the centre-section from 30,000ft 
altitude would be of this order. Tests on models confirm that a 
‘break-up’ of the kind outlined, at this altitude, would produce on 
the ground a pattern of wreckage similar to that found on the 
sea-bed near Elba, and that the motions of the larger parts would 
be of the type which would lead to impact with the sea in the 
directions which are thought to have occurred in the accident.” 

“To produce a violent disruption of the pressure cabin, there 
must have been a structural Riture under normal flight loads 
(including the internal pressure load), or the internal pressure must 
have been raised to an abnormally high value, or a failure must 
have been induced due to the development of abnormally high 
tail-loads.” 

An investigation had shown that the fatigue life of the cabin 
was relatively short. “The failures produced on test originate at 
points of concentration of stress near the corners of ‘cut-outs’ in 
the structure of the cabin which accommodate windows and 
hatches. The general character of the concentration of stress is 
similar at each cut-out. Evidence from the wreckage suggests 
strongly that the initial failure in the accident occurred at one 
of these stress concentrations (Elba Comet) and was of the same 
nature as the fatigue failures (Comet tested at R.A.E.). It is shown 
in the Comet tested at Farnborough that, quite apart from the 
direct evidence from the wreckage, the test results can be inter- 
preted as meaning that fatigue failure of the cabin, at the age 
of the aircraft involved in the Elba and Naples accidents, is 
possible. A failure of the t envisaged would cause the violent 
disruption of the centre fuselage which occurred in the accident.” 

There was no evidence, the report went on, of the development 
of abnormally high internal cabin pressure, either by mis-opera- 
tion of the ventilation and pressurization system, or by explosion, 
neither was there evidence of loss of control. 

“We have formed the opinion that the accident at Elba was 
caused by structural failure of the pressure cabin, brought about 
by fatigue. We reach this opinion for the following reasons :— 
(1) the low fatigue-resistance of the cabin has been demonstrated 
by the test described, and the test result is interpretable as 
meaning that there was, at the age of the Elba aeroplane, a definite 
risk of eetoms failure occurring. (2) The cabin was the first part 
of the aeroplane to fail in the Elba accident. (3) The wreckage 
indicates that the failure in the cabin was of the same basic type 
as that produced in the fatigue test. (4) This explanation seems 
to us to be consistent with all the circumstantial evidence. (5) The 
only other defects found in the aeroplane were not concerned at 
Elba, as demonstrated by the wreckage. 

“Owing to the absence of wreckage, we are unable to form a 
definite opinion on the cause of the accident near Naples, but we 
draw attention to the fact that the explanation offered above for 
the accident at Elba appears to be applicable to that at Naples.” 

Sir Lionel commented : “I believe that I am right in saying that, 
as regards Elba, Sir Arnold Hall’s explanation or reconstruction 
of the accident will be generally acceptable. As regards Naples, 
of course, we are in the area of surmise.” 


LORD BRABAZON ON INVENTIONS 


A VAST field of evolution and discovery was reviewed with 
remarkable conciseness—and wit—by Lord Brabazon of 
Tara when he delivered the Morgan Morgan Foundation Lecture 
to the Institute of Patentees in London on October 20th. 

After speaking of various milestones in discovery, beginning 
with the invention of the wheel, the lecturer came to modern times, 
and here he drew a forthright comparison between progress in 
the evolution of the motor car and the aeroplane respectively. 
He showed that in many ways automobile design had really made 
very little progress in over 50 years and that in some respects 
—he cited the abandonment of magneto ignition—designers had 
taken retrograde steps. 

In aeronautics, on the other hand, there had been staggering 
advances. Design had never been stagnant; there was always 
something arising to upset existing notions. As “an aeroplane 
that showed more advance than any other” Lord Brabazon cited 
the Douglas DC-2, with its stressed-skin wing, variable-pitch 
airscrews, flaps and retractable undercarriage. 

Next he referred to the gas turbine; and now, he said, we were 
hearing of jet levitation. This last development interested him 
profoundly, for he could not believe that the future of flying lay 
in a world strewn with two-mile runways; it was not logical for 
aeroplanes to touch down—as they did every day, admittedly with 
few accidents—at over 100 m.p.h. Jet levitation promised advan- 
tages of the helicopter with the speed of the fixed-wing aeroplane. 


OFF THE BEATEN TRACK 


A SERIES of four short lectures were given at an Institute of 
Navigation meeting in London on October 20th to an audi- 
ence consisting primarily of cadets from nautical colleges and 
training ships, Sea Cadets and Sea Scouts. The lectures, under 
the general heading Off the Beaten Track, dealt with navigation 
in ocean racing, low-level map-reading, navigating a midget sub- 
marine, and interplanetary navigation; and they were delivered 
respectively by Capt. (E) J. H. Illingworth, R.N., W/C. E. W. 
Anderson, O.B.E., D.F.C., KFC. Cdr. C. G. Place, V.C., D.S.C., 

R.N., and Dr. J. G. Porter. 

W/C. Anderson introduced each of the speakers, his own sub- 
ject being demonstrated in the R.A.F. instructional film Nought 
Feet, showing the planning and execution of a low-level attack 
from Cherbourg Peninsula on Cheltenham. 

Dr. Porter briefly exposed some of the navigational problems 
to be expected in interplanetary travel. Particularly he mentioned 
the very high speeds (initially 6.95 miles/sec) which would have 
to be absolutely accurately maintained, as would the course (plus 
or minus seconds of arc). It was virtually impossible, he said, 
to take sights of heavenly bodies in space and plot position from 
them accurately and quickly enough. Finally, the longitudinal 
axis of a space vehicle did not necessarily bear any relation to its 
direction of movement, and steering was therefore a special prob- 
lem. In space, the words “up,” “down,” “left” and “right” lost 
their meaning. 
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AIRFIELD SURVEILLANCE x 


RADAR (ACR MK. VI) 
now installed at 


LONDON AIRPORT 
ZURICH AIRPORT 
and on 

ROYAL DUTCH 


AIR FORCE 
AERODROUES 


PERMANENT ECHO CANCELLATION 
C.R.D.F. SUPERIMPOSITION 
60 MILES RANGE 


VIDEO MAPPING 


THE COSSOR GROUP OF COMPANIES - HIGHBURY GROVE - LONDON : N.S 


STERLING CABLE CO. LTD. COSSOR RADAR LTD. 


A. G. COSSOR LIMITED 
(CANADA) LTD. BEAM INSTRUMENTS CORPORATION (U.S8.A.) 
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£loat - Ashore 
ground—movement 
with DAVID BROWN 


Ensure faster, safer and cheaper move- 
ment of aircraft at all bases—land or sea 
—with David Brown. Easy to operate, 
with all-round driving vision and tight 
turning-circle, more and more David 
Brown tractors are being used to handle 
all types, from fighters to transports and 
medium bombers. David Brown tractors 
are now in service with the R.N., R.A.F., 
R.C.N., R.C.A.F., R.N.Z.N., R.P.A.F. and 
the Belgian and Danish Air Forces. Com- 
mercial users include British West African 
Airways, Burma Airlines, Malayan Air- 


ABRIDGED SPECIFICATION:— 


David Brown-built O.H.V. Diesel/ 
Petrol Engines. 


Drawbar Pull 3,800 lb. Up to 
5,000 lb. drawbar pull with 
optional low ratio final drive 
and ballast 


Plight deck af H.M.S. EAGLE. Britain's largest and latest 
Fleet Aircraft Carrier, taken during her spring cruise. 


Speeds 2-22 m.p.h. 


Large tyres for greater traction. 
6 position rear and single position 
front towing hitches. 


ways, T.W.A., etc. 
Exceptional Rei.ability and 


Servicing Simplicity. 


Electric starting and lighting A | R c R A F T T R A c Tf Oo R 6 
equipment. 
@ DAVID BROWN CORPORATION (SALES) LTD. * TRACTOR DIVISION * MELTHAM * HUDDERSFIELD 


AIRCRAFT INSTRUMENTS 


for the indication of 


ELECTRICAL POWER - TEMPERATURES - 
PRESSURES - TURBINE SPEEDS- 
CONTROL SURFACE MOVEMENTS - 


also 


NAVIGATIONAL AIDS 
GROUND TEST SETS- 


This dual engine temperature indicator, 
~*~ housed in a large S.A.E. case, com- 
prises two Millivoltmeters with 100° scale angle, 
and is designed for use with copper/constantan, 


or chromel/alumel thermocouples. 


Also supplied as a dual ratiometer indicator for 


SANGAMO WESTON LIMITED 


ENFIELD, MIDDLESEX, ENGLAND. 
Tel: Enfield 3434 Grams : Sanwest, Enfield. 


use with resistance bulbs. 


Scottish Factory: Port Glasgow, Renfrewshire, 
Branches: London, Glasgow, Manchester, Newcastle-on-Tyne, Leeds, 
Liverpoo!, Wolverhompton, Nottingham, Bristol, Southampton, Brighton 
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CORRESPONDENCE 


Aircraft in the Antarctic 

WHEN reading the interesting article “Antarctic Air Explora- 
tion” in your issue of October Ist, I was rather surprised 

to find that the only aerial activity mentioned for the Norwegian- 

British-Swedish Antarctic Expedition, 1949-1952, was the par- 

ticipation of the two Austers from the R.A.F. 

The uninformed reader may get the impression that the aerial 
survey carried out during the expedition, which covered 500,000 
square kilometres of mostly unknown land, was made with the 
Austers. Since, also, the British account of the expedition (The 
White Desert, Chatto and Windus, London, 1954) may give the 
same misleading view, some facts about the flying activities 
during this first international Antarctic expedition may be 
interest. 

Due to the international status of the expedition it was agreed 
that a British air unit should join the expedition during the first 
south summer 1949-1950, a Norwegian unit should join during 
the second summer 1950-1951 and a Swedish unit during the 


last summer 1951-1952. The British unit was to help the expedi- 
tion to find the way through the pack ice and to find a suitable 


landing place. The limited range and load capacity of the 
Austers makes it hard to believe that anyone would expect them 
to carry out actual surveying flight. 

The R.A.F. unit fulfilled its task in nine flights before arrival 
on the continent and played an important part in helping the 
expedition to find a very good landing place. After the arrival, 
the unit made 25 flights during four days, according to the 
official report of the officer commanding. Only one flight lasted 
for more than three hours and most of the flights were local 
passenger flights with members of the expedition. During one 
flight to the south some mountains were observed approximately 
160 miles south of the base. The position of these mountains 
was later confirmed during another flight. The British unit went 
north with the expedition ship and was put on shore at Cape 
Town on March 7th, 1950. 

The purpose of the Norwegian unit which went south in 
1950-1951 was to carry out aerial surveying, primarily over the 
area covered by the ground parties of the expedition. The unit 
had bad luck with the weather and the equipment was not suit- 
able for the severe task. The crew of the unit did a good job, 
however, and flew 76 hr during its term in the Antarctic, even 
if the photographic result did not show up as expected. 

Originally, the Swedish unit was only to serve as a safety 
factor when the ship went south for the third and last time to 
bring the ground party of the expedition home after their two 
years on the unfriendly continent. Due to the failure of the 
surveying in 1950-1951, however, the leader of the expedition 
made a request to the Swedish Air Force that the unit should 
try to fulfil the surveying programme, as this was of great 
importance to the whole expedition. 

In order to be able to carry out the surveying the unit was 
provided with one twin-engined Beechcraft 18R and one single- 
engined Saab Safir. Both planes could be operated on floats, 
ski or wheels. 

During a period of 16 days the Beechcraft made 11 photo- 
mapping flights and covered an area from 3°E to 21°W and 
75°S. The result was a complete survey of the mountain area 
in the western part of Queen Maud Land and the coast line 
around the north-eastern approach to the Weddell Sea. The 
unit found that the German maps which covered the most eastern 
part of this area were incorrect. The western part of the area 
had never been covered from the air before. 
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The Beechcraft and Safir on the deck of the 600-ton sealer 
(see letter “Aircraft in the Antarctic’’). 


The Editor of ‘‘Flight’’ does not hold himself responsible 
for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily 
for publication, must in all cases accompany letters. 


The unit went north with the expedition and was 
put on shore at Gando airport on Gran Canaria. After 
some days of inspection work the unit flew to Sweden. 
The aircraft were found to be in such a good condition 
after the expedition that they could be put into normal 
service almost at once. 

In view not only of the work achieved by the Swedish 
air unit but also of the way in which the transportation 
problems were solved—one twin-engined and one single- 
engined aircraft being transported on the deck of a 600- 
ton sealer during three months over some of the worst 
ocean areas in the world—I think there is some reason 
to remember it when discussing the flying activities over 
“the white desert.” 

I have pleasure in sending you a photograph showing the 
ship with the aircraft and another showing “Maudheim airport 
1951-1952,” complete with air traffic control tower, work-shop 
tent, fuel depot and plane, the most southerly airport that year. 

Stocksund, Sweden. R. v. ESSEN, 

Capt., Royal Swedish Air Force, 
O.C. Swedish Antarctic Flight, 1951-1952. 


‘Strange Resting-place” : The Probable Answer 
‘THE airscrew blade in the monastery at Batchkovo, Bulgaria, 

mentioned by “W.3643” in her letter (October 15th) is almost 
certainly that of a Sopwith triplane. 

At the end of February 1917 there appeared on the Dojran 
front a German bombing squadron, No. 1 Kampfgeschwader. 
This formidable mobile unit had come to Hudova aerodrome 
from Bucharest after carrying out a bombing campaign against 
Rumania. Its equipment consisted of A.E.G. G.IVs, Friedrich- 
shafen G.IIIs, some unidentified twin-engined Rumplers, one 
Gotha and some Halberstadt single-seat fighters. 

The German aircraft made a number of bombing attacks, brush- 
ing aside British opposition offered by Armstrong Whitworth 
F.K.8s, and B.E.2Cs and B.E.12s. Moreover, there were only 
sixteen anti-aircraft guns on the whole of the British front. This 
situation placed in jeopardy Lt-Gen. G. F. Milne’s plans for a 
British attack on the western shore of Lake Dojran. 

He therefore wrote to Vice-Admiral Sir Cecil F. Thursby, then 
commanding the Eastern Mediterranean Squadron, and asked for 
R.N.A.S. aircraft to be placed at his disposal. At the end of 
March 1917, an R.N.A.S. unit known as “E” Squadron was 
formed; it was equipped with four Sopwith 14-strutters—and a 
single Sopwith triplane. 

This unit was sent to an aerodrome at Hadzi Junas behind the 
Dojran front. There, for a time, it combined with an R.F.C. 
detachment to form a unit known as the Composite Fighting 
Squadron. Hadzi Junas lies about 28 miles N.N.W. of Salonika 
and roughly 100 miles S.W. of the Rhodope Mountains. 

I therefore think it highly probable that the airscrew which is 
now an altar-piece in Batchkovo (or was, fifteen years ago) 
belonged to that solitary Sopwith “three-stage flyer,” the only 
Sopwith triplane to be used in Macedonia. (But in September 
1917 a triplane was being flown by the R.N.A.S. on Mudros.) 

I do not think any enemy triplane of any type ever saw service 
outside the French theatre of war, but perhaps Mr. A. R. Weyl 
will correct me if I am wrong. German (and Austrian) triplanes 
appeared in amazing profusion, but the greatest number in o - 
tional service totalled only 180: these were the 171 Fokker Dr.Is 
and 9 Pfalz Dr.Is in service in June 1918. I believe these figures 
included those with the Kampfeinsitzer-Staffeln of the German 
Home Defence organization, but I know of none in Macedonia. 

This is a quite fascinating historical snippet, and one wonders 
how many similar relics of aircraft of the Great War are still 
preserved in other places. 


Birmingham, 32. J. M. Bruce. 


IN BRIEF 


Mr. Ian Mackersey (“The Circle,” Meadowbrook, Old Oxted, 
Surrey) has undertaken to write the history of the Caterpillar 
Club, and is anxious to collect stories of “bale-outs” made since 
1920. He would specially like to hear of life-saving parachute 
descents compelled by out-of-the-ordinary circumstances, of 
descents which ended ur «sually, and of any instances where two 
people successfully shared the same parachute. 
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THE INDUSTRY 


Research into Packing 


AS briefly recorded in this section of Flight last week, the new 
research and development establishment sponsored by Export 
Packing Service, Ltd., was formally opened on October 14th by 
Sir Edward Boyle, Parliamentary Secretary to the Ministry of 
Supp! 

OP ed alongside the main centre of the E.P.S. organization 
at Sittingbourne, Kent, the building houses laboratories, work- 
shops, test houses and drawing offices on the ground floor and 
administration offices, additional laboratories, a conference room 
and‘¢inema theatre on the first floor. 

Investigation of packing and preservation problems will form 
the major occupation of the new centre, the test houses and labora- 
tories of which account for an area of 5,500 sq ft. The main test 
area has a granite-filled concrete floor into which two 20ft square 
concrete blocks have been sunk to a depth of 3ft. One will be 
used as a drop-test area and the other will support vibration-test 
equipment. 

Other major items of equipment include an immersion tank 
and a tropical testing chamber. Smaller tropical test chambers 
are available for tests of packagings against moisture penetration. 
Work on this side of the establishment comes under the direction 
of the chief research engineer, Dr. Noel Coates, Ph.D., B.Sc.(Eng.). 
Mr. D. G. Miller, the chief designer, is in charge of the designs 
and drawing office sections and prototype shop. 

While the designs section will continue to devote itself chiefly 
to the solution of day-to-day specific packing and preservation 
problems, Dr. Coates is to embark on a programme of pure 
research, which E.P.S. summarize as follows : — 

(1) Dynamic testing of cushioning and suspension media used in 
protective packing in order that reliable data may be built up for design 
reference. (2) Examination and testing of equipment to assess fragility 
and establish definite safety factors. (3) Institution of tests revealing 
and recording the effects of hazards stemming from climate, transport, 
storage, corrosion, vibratory and sudden shocks. (4) Design and 
development of new instrumentation, both electrical and mechanical, 
better to simulate the effects of transportation and long-term storage. 
(5) Investigation of new materials and techniques and their application 
to packing 

At the rear of the building is space for a permanent helicopter 
landing field. One of the company’s customers has already used 
it: a Bristol Sycamore recently arrived under its own power for 
subsequent dismantling and packing. 

Export Packing Service, Ptd., whose founder and managing 
director is Mr. Rex Boucher, M.B.E., employs over 2,000 people 
at its four stations; apart from the headquarters at Sittingbourne, 
there are units at Cardiff, Banbury and Merthyr Tydfil. 


Lodge Jubilee 


THis week the firm of Lodge Plugs, Ltd., celebrates its golden 
jubilee, for it is almost 50 years ago since the two sons of the 
great scientist, Sir Oliver Lodge, put into production a newly 
patented system of high-tension ignition based on their father’s 
research. Nine years later they joined forces with the firm’s 
present chairman, Mr. Bernard Hopps, who was manufacturing 
his own Mascot plugs in Rugby. 

The company produced its first aircraft plugs in World War I, 
and very soon almost its entire output was taken over for use in 
Rolls-Royce engines. 

In the Second World War, es for British Service aircraft 
accounted for three-quarters of the company’s production. At 
this period Lodge introduced platinum-electrode plugs, which 
increased the service life from 75 hr to over 300 hr, and all 
Hurricanes, Spitfires and Lancasters were fitted with them. Soon 
there was a still greater demand for Lodge plugs when they were 
ordered by the American 8th Air Force as servicing replacements 
for their aircraft based in this country. 


For Economical Fettling 


SPECIALISTS for many years in the design and production of 
flexible-shaft-driven equipment, the firm of Flexible Drives 
(Gilmans), Ltd., Smethwick 41, Staffs, have also produced a wide 
range of tools for use with it, and among the most important of 
these are burs for fettling. Made of steel, such tools will operate 
efficiently on orthodox materials, but their use on such alloys as 
heat-resistant and stainless steels, widely used in gas turbine work, 
shortens their efficient life. 

Gilmans, therefore, have introducted a tungsten carbide bur, 
which, moulded by the sintering process instead of being ground 
from the solid, is stated to offer the advantages of tungsten carbide 
at a lower price. Known as “Segburs,” these tools—which, in- 
cidentally can be reground by hand—are already available in a 
wide variety of patterns. 
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Mr. W. E. Watson, M.B.E., who has 
been appointed works director of 
Smiths Aircraft Instruments, Ltd. 
He served his apprenticeship with 
Henry Hughes and Son (now Kelvin 
and Hughes, of the Smiths Group), 
and in 1931 was responsible for the 
production of the Mk 1 auto-pilot. He 
has been works manager at Smiths’ 
Cheltenham factory since 1940. 


Portable Stroboscope 


RECENT addition to the range of instrument and elec- 

tronic equiprm nt marketed by vis, Wynn and Andrews, 
Ltd., of Cheltenham, is a hand-held stroboscope. Known as the 
Model PSC2, it is designed for the examination of moving 
machinery where the frequency is greater than the persistence of 
vision, i.e., 20 c.p.s. (1,200 r.p.m.) and upwards. Light flashes of 
short duration and variable frequency enable rotary or recipro- 
cating motion to be apparently “stopped” or slowed down. 

All necessary circuitry is enclosed in the instrument, which is 
connected to a 230-volt mains supply by as long a lead as is needed. 
For prolonged examinations the handle may be unscrewed and 
the instrument mounted on a camera tripod, for which there is a 
standard threaded bush. 

Three frequency-ranges are provided—900-2,600, 2,600-7,000 
and 7,000-15,000 r.p.m.—and the thumb-operated dial is cali- 
brated to an accuracy of approximately two per cent. The 
instrument weighs 3 Ib 9 oz. 

A small vibrating-reed calibrating unit can be supplied, if 
desired, to enable the dial markings to be checked against the 


mains frequency. 
IN BRIEF 


Jet Tanks, Ltd., announce that their capital has been increased 

from £100 to £10,000. 
* 

At the recent annual general meeting of Newton Brothers 
(Derby), Ltd., makers of aircraft and other electrical equipment, 
Mr. F. V. Pipe, O.B.E., A.M.I.E.E. (chairman) reported a record 
year’s business in which export work had amounted to 21 per 
cent of the total. 

An ingenious electric soldering iron, making use of 18-gauge 
wire solder fed forward to the tip by pressure on a thumb-rest, 
has been developed by C. I. Casey (London), Ltd., 49 St. James’s 
Street, London, $.W.1. Known as the Solo solder tool, it may 
be operated (taking 7 amp) from a six-volt car battery, or from 
A.C. mains through a small transformer. 


The Scientific Instrument Manufacturers’ Association is to 
held an exhibition of electronic production aids, under the title 
“Electronics at Work,” at Birmingham Chamber of Commerce 
Hall from November 23rd to 25th. Admission is by ticket, 
obtainable on application from the Association at 20, Queen 
Anne Street, London, W.1, or, in Birmingham, from the 
Chamber of Commerce, the Engineering Centre, or the city 
Information Department. 

Prof. Laerum, who is Professor in Highway and Railroad 
Construction at Trondheim University of Technology, and Tech- 
nical Director of the Constructional Department of the Norwegian 
Ministry of Defence, has been in charge of the construction of 
airfields and other NATO defence work in Norway. He recently 
arrived in this country on a visit, one purpose of which was to 
enable him to study jet-resistant jointing and surfacing materials. 
He was accompanied by Mr. Aasrud and Mr. Saxegaard, execu- 
tives of the firm of Fjeldhammer Brug, who are Norwegian distri- 
butors for the products of Expandite, Ltd., of London, N.W.10. 

* * 


The death was announced, on October 13th, of Mr. Harold 
Darnborough, former chief accountant of The Bristol Aeroplane 
Co., Ltd. Mr. Darnborough joined the company as chief account- 
ant in June 1936; he held the post through the expansion pro- 
gramme before the war and through the war years, when he was 
responsible for much of the financial side of organizing the 
“shadow” production of Bristol aircraft and engines. Persistent 
ill-health eventually forced him to relinquish the post of chief 
accountant in July, 1949, but he remained with the company in an 
advisory capacity until continued ill-health compelled his retire- 
ment shortly afterwards, at the age of 5 
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Problems of flight 
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The Stag Beet! e 


FOLDING WINGS 
Folding wings have been used by beetles since 
evolution was young. Man, in the carrier-based 


aircraft, has faced only recently the problem that 
Nature solved so long ago. 


season, or perhaps for scraping plant-shoots to 
get at the sap.) 

This great weight demands large wings. Hence 
Nature’s problem. For many beetles burrow into 
the earth; many fight; many find their food or their 


safety in cracks in wood or chinks in stone. Un- 
folded wings would make all this impossible. And 
the beetle’s wings are fragile. To keep himself 
airworthy he has to protect them under armoured 
covers. (These covers are actually his fore-wings, 
specially adapted for this special task.) 

As in the crowded turmoil of the insect world, so 


There are nearly as many different reasons for 
folding wings as there are different kinds of beetle 


—and beetles, with their 250,000 species, are the 
largest order in the animal kingdom. Their habits 
vary widely. Some no longer fly; some never did. 
Those that do have heavier bodies than any other 


in the tight space of an aircraft carrier. Man has 
taken yet another leaf out of Nature’s great book— 
has found to yet another of his problems another 
time-honoured answer. 


Pilots whose planes do not need the refinement of 
folding wings—because they land them at any of 
Britain’s airfields—value the excellent and helpful 
service of the Shell and BP Aviation Service. 


flying insect, because of their thick plates of 
protective armour. (Some also have enormous 
jaws: those of the male stag-beetle illustrated may 
be for fighting other males during the mating 


SHELL and BP AVIATION SERVICE 


Shell-Mex and B.P. Ltd., Shell-Mex House, Strand, London, W.C.2. 
Distributors in the United Kingdom for the Shell, Anglo-Iranian and Eagle Groups. 


Copies of this adverti can be obtained from Shell-Mex House, 
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This aircraft testing rig can be 


arranged to give varying air 


pressures from 200 Ibs.9” 


upwards, or a controlled flow 2 
of air for special require- ti 

ments. Every servicing 

need can be met by is 
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CIVIL 
AVIATION 


WORLD HELICOPTER MEETING 


‘THE first meeting of the 1.A.T.A. Helicopter 
Working Group, intended to launch an inter- 
national effort to ease the introduction of heli- 
copters into regular commercial service, will take 
place in Montreal from November 11th to 13th. 
The Working Group will include experts from air- 
lines and local air services of three continents who 
have already begun helicopter operation, as well 
as from companies planning their introduction in 
the near future. Attendance at the Group’s meet- 
ings is not restricted to I.A.T.A. members. 
Helicopter problems will be considered by the 
Group in two stages: as they arise from the 


of current single-engined machines under Elenden, Birmin i 
. gham’s airport, is among those at which Viscounts have now become 
V.F.R.; and as they are expected to develop in the familiar. Here, a Belfast-bound Viscount of B.E.A. taxies out past the distinctive 


operation of future multi-engined types under 
LF.R. 

The new Working Group follows the I.A.T.A. 

Helicopter Symposium at Puerto Rico in May 1953, at which 
designers, manufacturers, operators and government agencies 
conferred. In announcing the Group’s first meeting, the Director- 
General of I.A.T.A., Sir William P. Hildred, said: 

“The Puerto Rico symposium was the first occasion in history 
on which all parties concerned with a revolutionary new means 
of transport have had a chance to consider their mutual needs 
and desires in advance of its general introduction. We believe 
that the symposium has helped to co-ordinate the efforts of all 
countries and all interests concerned to develop the helicopter 
and the various aids and rules it needs to the point where it can 
be brought into public service as early, efficiently and economically 
as Possible. 

“The L.A.T.A. Helicopter Working Group carries this effort 
a step farther. We hope it will — an effective machinery 
for analysing the problems of helicopter operations in the light 
of all the best information available, and for recommending the 
best possible measures to encourage the full development of its 
potential usefulness to the public.” 

Among the operators expected to take part in the November 
llth meeting are British European Airways, Sabena, Philippine 
Air Lines, Eastern Air Lines, Helicopter Air Services (Chicago), 
K.L.M. Royal Dutch Airlines, Los Angeles Airways. Mohawk 
Airlines (New York), National Airlines, New York Airlines, 
Okanagan Airways (British Columbia), Port of New York 
Authority, Trans Canada Air Lines and Trans World Airlines. 


AUGUST ACTIVITY AT U.K. AIRPORTS 
HE total number of aircraft movements at M.T.C.A. and 
other U.K. aerodromes during August was 73,105, compared 
with 69,504 in August last year. Of these, 32,901 were transport 
aircraft movements, a ten per cent increase over the August 1953 
figure. The total number of passengers handled increased by 13 
per cent to 662,729. 

Freight on and off- loaded amounted to 15,157 short tons—an 
increase of 34 per cent which was due mainly to increases in 
cross-Channel vehicle ferry traffic. Post Office mail set down and 
picked up during the month increased slightly from that of last 
August to 1,132 short tons. 

London and Northolt Airports together handled 299,362 
passengers (out of the total for all London area aerodromes of 
331,688)—a ten per cent increase. At London Airport there were 
6,607 transport aircraft movements and 208,847 passengers were 
handled, both increases of some 30 per cent. The continued 
transference of services from Northolt to London Airport prior 
to Northolt’s closure was not unnaturally reflected in that airport’s 
figures also: aircraft movements and passengers handled de- 
creased by 28 per cent and 19 per cent to 3,470 and 90,515 re- 
spectively. Airports other than London at which passenger traffic 
increased considerably over that for August 1953 included 
Jersey, 73,050 passengers (15 per cent increase); Manchester 
(Ringway), 44,065 (16 per cent); Glasgow (Renfrew), 37,156 (19 
per cent); ot (Speke), 18,906 (14 per cent); Birmingham 
(Elmdon), 16,280 (30 per cent); and Edinburgh (Turnhouse), 
8,948 (42 per cent). 


terminal building. 


B.E.A. TRIES CABIN LOUDSPEAKERS 


RITISH EUROPEAN AIRWAYS are at present experiment- 

ing with public-address systems in their Viscounts, and during 
a flight in one of these machines last week we were able to hear 
some results. On several occasions in the past Flight has written 
of the desirability of keeping passengers informed of the progress 
of the flight, of the weather and of places and features of particular 
interest which may be visible below. 

The unusual quietness of the Viscount is, of course, most help- 
ful, and all the passengers can hear reasonably well without the 
need for an excessive number of roof speakers, without the volume 
being such as to distort speech or accentuate background noise, 
and without those seated nearest each speaker being deafened in 
order to allow more distant passengers to hear. Though the 
particular installation to which we listened was satisfactory, it 
still left a little to be desired in regard to background hum. 

It was apparent that instruction and experience in using the 
equipment is important. The way in which the microphone is 
held and the pitching of the voice obviously had a great deal to do 
with reception. Whereas the captain came through clearly and his 
crisp and concise remarks were indicative of R/T. experience and 
discipline, the melodious and drawing-room tones of the 
stewardess were soothing but almost undecipherable. B.E.A.’s 
chief executive himself said a few words over the system, and 
reproduction was quite good, though not so good as when the 
captain spoke. Our contention that microphone experience and 
speech training are important is perhaps borne out by the fact 
that the B.B.C. one o’clock news was received remarkably clearly 
when flying at 20,000ft and some 300 m.p.h. 

It may be added that the majority of American operators have 
used address systems in their aircraft for some time past but that 
—judging from our own experience—few seem adequately to have 
instructed their cabin staffs in their use. While in most instances 
the captain comes through clearly above engine noise, the 
stewardess frequently does not. Pitch and loudness of voice 
are not necessarily the deciding factor, for a high-pitched voice 
would normally come through better than one that is low 
pitched. 


AIRWORK’S ATLANTIC PLANS 


MACH Ist, 1955, has been announced as the inaugural date 
of Airwork’s scheduled all-freight transatlantic service to 
New York and Montreal, which will be operated at an initial fre- 
quency of two overnight flights per week. Delivery of the three 
Douglas DC-6As now on order and destined for this route will 
be made in January, 1956; in the interim, DC-4s will be used. 
The company’s North American president of the service, which 
is to be called “Airwork Atlantic,” is Mr. John E. Muhlfeld, until 
recently general sales manager of Pan-American Airways. 

The aircraft used on this route will fly from London Airport, 
where a new freight shed for the company’s use is now under 
construction. Additional loading points in Europe will be Frank- 
furt, Milan, Zurich and Geneva, while applications for stops at 
Manchester and Shannon in addition has been made. 
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AER LINGUS YEAR 

URING the financial year 1953-4, Aer Lingus, the Irish 

National Air Line (40 per cent owned by B.E.A.) incurred 
a net deficit of £62,663, compared with a deficit of £85,718 for 
the previous year. The company increased its share of the 
dwindling total Anglo-Irish sea and air traffic, and passenger 
traffic was up by three per cent and freight by no less than 28 
per cent—to 5,071 short tons. The latter was largely a result of 
the use of four Bristol 170s which, together with 12 DC-3s made 
up the Aer Lingus fleet during the period reviewed; the four 
Viscounts did not begin operations until April of this year. The 
company’s operating results show that the gap between the 
break-even and achieved load factors still exists, although it is 
now but two per cent (between 67.1 and 65.0 per cent). A total 
of 7,416,000 revenue ton-miles were performed, and 297,081 
passengers were carried. 


BRITANNIA FATIGUE TESTS 

BRISTOL Britannia will be among the first civil aircraft to 

undergo fatigue tests at R.A.E., Farnborough, similar to 
those recently applied to a Comet in connection with the 
Establishment’s investigations of the causes of the two Comet 
accidents earlier this year. Some months ago, the Bristol Aero- 
plane Company began discussions with the Ministry of Supply, 
in which Britannia testing in this way was suggested. 

It was stated last week that arrangements had now been made 
for carrying out an agreed programme of tests. A representative 
of the Bristol company emphasized that these tests were con- 
firmatory and the company were confident of their satisfactory 
outcome. It was not expected that they would cause any delay 
in production or in the date of introducing the Britannia into 
service 


A.R.B. GUIDE TO AIRWORTHINESS 


ECENTLY revised in the light of the Air Navigation Order, 
1954, and the Air Navigation Regulations, 1954, is the A.R.B. 
handbook No. 1, entitled Notes on the Regulations Covering the 
Airworthiness of Civil Aircraft. This year’s Orders and Regula- 
tions were the first complete re-issue since 1949 and so contain 
all the amendments promulgated since then. The Board’s hand- 
book continues to do a useful job in presenting the essentials of 
the airworthiness regulations in a simple and clear manner. 
Among the subjects with which the handbook deals are regis- 
tration, identification and markings, classification, the issue of 
various types of certificate of airworthiness, validation of foreign 
C.s of A., modifications to aircraft, instruments and equipment to 
be carried by U.K. aircraft, weighing and c.g. determination, 
certification by licensed engineers, approval of airscrews and the 
approval, installation and carriage of radio apparatus. It is pub- 
lished by the Air Registration Board, Brettenham House, Strand, 
London, W.C.2, and costs 2s 6d. 


S.A.S. TRANS-POLAR FLIGHTS BEGIN 


HE Scandinavian Airlines System Arctic service between 
Europe and California is to be inaugurated on November 15th. 
The first flight of the regular twice-weekly service will carry 
members of the Scandinavian roval families as guests of 
honour, and will take 26 hours from Copenhagen to Los Angeles 
—six hours less than the conventional North Atlantic route. The 
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British European Airways 
will receive a total of 
26 Viscount 701s, the 
first 20 of which have 
been in service some 
months. After delivering 
batches to Air France, Aer 
Lingus and Trans-Austra- 
lian Airlines, Vickers are 
again supplying B.E.A. 
Tnis is G-ANHA ‘“‘An- 
thony Jenkinson,’’ de- 
livered on October 19th. 


saving in distance flown is about 1,250 miles. The route from 
Copenhagen via Greenland and Winnipeg to Los Angeles will 
be connected with major Western German airports, and will be 
operated with Douglas DC-6Bs and later DC-6Cs. By agree- 
ment with the North American authorities, it is reported, fares 
will not be competitive with the North Atlantic route until U.§. 
airlines also are flying the Arctic route, when a fall in fares 
certain. 


VISCOUNT DAMAGED 


ISCOVERY-CLASS Viscount Robert Falcon Scott is now at 

Ciampino Airport, Rome, after failure of the port main 
undercarriage during a precautionary landing. The Viscount, 
with 31 passengers and six crew, was on flight BE 130 from 
London to Istanbul, and had arrived at Rome at 3.40 p.m. During 
the climb away from Rome, the captain (Capt. Wilson) found the 
port indicator showing red and, although the crew later decided 
that the gear was up and locked, he elected to return to Rome 
rather than put down at a secondary field in the worsening 
weather. 

Touching on all six wheels, the Viscount landed normally; but 
the port gear collapsed and the aircraft slewed off the runway, 
damaging the port wing, flaps and airscrews. There was no 
injury to passengers, crew, baggage or freight, and the service 
was continued by a relief aircraft. 


MALTON EXPANSION 


WoOkrK is expected to begin early next year on the moderniza- 
tion and extension of Malton Airport, Ontario. The develop- 
ment plan, covering a 20-year period at a cost of $22,000,000, was 
recently announced by Mr. J. B. Baldwin, Canada’s deputy 
Minister of Transport. The installation of dual runways and an 
extension of the runway area are included in the scheme. The 
Transport Department’s overall plan for the extension of Cana- 
dian airports, estimated to cost a total of $75,000,000, includes 
work at Dorval, Gander and Winnipeg, in addition to Malton. 


VISCOUNTS FOR HONG KONG 


NOTHER order for the Vickers Viscount was announced 
last week with the signing of a contract with Hong Kong 
Airlines for one 700D, and an option on a second machine. This 
aircraft is, incidentally, the first to be ordered with slipper tanks. 
Production of Viscounts is going well according to plan, and 
slightly late delivery of the T.A.A. and T.C.A. first machines is 
not significant. These aircraft have a new four-tank fuel system 
to meet customers’ requirements, and the thorough testing of 
the first machines completed has delayed deliveries by a few 
weeks. However, the aircraft which follow are up to schedule, 
and there is no reason to suppose that later deliveries or the 
planned times for introduction of Viscounts to service in Canada 
or Australia will be affected. 


EMERGENCY AIR FREIGHT 


REIGHT traffic between Holland and the United Kingdom 

rose well beyond most operators’ carrying capacity when the 
dock strikes virtually closed the Port of London. Chartered air- 
craft were busy carrying butter, margarine, cheese and Dutch 
liqueurs, while the scheduled airlines, particularly B.E.A., reported 
far more requests for freight transport than they could accept. 
B.E.A.’s single Pionair Leopard freight-carrying service worked 
overtime transporting cocoa, pepper and biscuits. K.L.M. also 
reported an increase of 20 per cent in their freight traffic between 
Amsterdam and London. 
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BREVITIES 


‘THE former T.C.A. hangar at Toronto Airport, Malton, has 
now been taken over by the Genaire Company of St. 
Catharines, Ontario. The hangar, which has a usable area of 
48,000 sq ft, will be used for the maintenance, repair and over- 
haul of commercial aircraft, in addition to the leasing of hangar 
space and services to operators of executive-class aircraft. 

* 


The 500th scheduled all-cargo flight on K.L.M.’s Amsterdam- 
New York route left Schiphol Airport on October 17th. This 
scheduled freight service was started in May, 1948, and the 
original frequency of one flight per week has now been raised to 
three, operated with DC-4s and DC-6As. 


* * 


An agreement has been concluded between Iberia and Lock- 
heed Aircraft Service-International to cover the maintenance and 
overhaul of the Spanish airline’s three Lockheed Super Con- 
stellations at present in transatlantic service. This work by 


LA.S.L. is being performed at New York International Airport, 
Idlewild, on a fixed price per flying hour basis. 
* * 


A B.E.A. Viscount, Sir Edward Parry, set up a new record 
for the flight from Zurich to Vienna on October 19th with an 
average speed of 285 m.p.h. The aircraft, piloted by Captain 
Alan Turner, and carrying 26 passengers, completed the 600-km 
flight in 1 hour, 13 min: scheduled time for the Zurich-Vienna 
leg is 1 hour, 45 min. 


* 
B.O.A.C. point out that, on the Monarch Stratocruiser service 


from New York to Cairo, via London and Frankfurt (mentioned 
in October 15th issue), local traffic can be carried between London 
and Frankfurt and between Frankfurt and Cairo, and return. 

* 

A £30,000 development scheme for Southend Airport was 
approved by Southend Town Council on Thursday, October 14th: 
work on the foundations for some of the airport’s new buildings 
began the following day. A considerable traffic increase next 
season is envisaged. 

A most useful M.T.C.A. civil aviation information circular is 
No. 131/1954, The Effect of Thunderstorms on Aircraft Opera- 
tions, which records up-to-date American and British experience 
of the hazards of flight through thunderstorms. 

* * 

The first application by Britavia to the Air Transport Advisory 
Council is for a 10-year licence to operate a thrice-weekly all- 
freight service between London and Perth, Australia, with 
pressurized Hermes aircraft. 

* * * 

Some 3,000 people attended the second annual Airlines Ball 
at the Royal Albert Hall, London, on October 15th. The orchestras 
of Geraldo and Teddy Foster provided the music, and guest of 
honour was Mr. A. J. Pegg, O.B.E., chief test pilot of Bristols. 
This joint effort by the two Corporations, the Independents and 
foreign operators is already well-established as an important occa- 
sion in the social calendar: the organizers deserve wholehearted 
praise for a most enjoyable evening. 


FROM THE CLUBS 


LOOKING back on the first summer’s operations, the Surrey 
Flying Club feels moderately satisfied with the results achieved 
since the move to Croydon on May 8th last. Since that time 86 
new flying members have joined, bringing the total flying 
membership to 161. Flying hours for August and September 
were 220 and 163 respectively. Permission has been granted to 
erect the proposed clubhouse and negotiations are in progress 
with the Kemsley Flying Trust for funds to commence building 
operations. The club’s first social event, a dance, will be held 
on Friday, November 26th, at the Aerodrome Hotel, Croydon. 


ROCHESTER Flying Club held its annual dinner-dance at the 
Tudor House, Bearsted, near Maidstone, on October 15th. There 
were not quite so many guests this year as last, but the function 
provided an excellent evening’s entertainment. The principal 
guests were Rear-Admiral M. S. Slattery, chairman of Short 
Brothers and Harland, and Mrs. Slattery, Admiral Sir Geoffrey 
Oliver, C-in-C, the Nore, and Lady Oliver; Admiral Sir Albert 
L. Poland, and Lady Poland; G/C. P. H. Hamley, station com- 
mander, R.A.F. West Malling, and W/C. T. C. Chambers, 
manager of Short’s factory at Rochester, and Mrs. Chambers. 
The dance was organized by the club’s social committee under 
the chairmanship of Mr. C. Blanchard. 


TWIN conversions are now available at the Elstree Flying Club, 
with the addition of Gemini G-AJTL to the club’s fleet of Austers 
and Hawk Trainers. A series of briefing pamphlets is being pre- 
pared for the use of student pilots, and a bonfire party will be 
held next Thursday, November 4th. 


HIGH winds and bad weather at Yeadon restricted flying during 
the last two months; nevertheless a healthy number of new pilots 
qualified. In August, 193 hours were flown, during which two 
first solos were made and five P.P.L.s gained. Four first solos 
were flown during September, two P.P.L.s obtained, and 172 
flying hours logged. 


THE APPOINTMENT of Mr. Alfred S. Burridge as secretary 
and resident instructor of the Ulster Flying Club at Newtown- 
ards has been announced. He 

succeeds Mr. George Wynne- 

Eaton who was killed in a car 

accident last July. Mr. Burridge 

was formerly an instructor at the 

Redhill (Surrey) Flying Club. He 

is an ex-R.A.F. officer with more 

than 7,000 flying hours—includ- 

ing 5,000 on instructional duties. 

In the absence of a resident in- 

structor at Newtownards, where 

the Ulster club now has 185 

members, W/C. C. W. Lindsay, 

A.F.C., the C.F.I., has been 

carrying out the training pro- 

gramme single-handed. 


Mr. Alfred S. Burridge. 


. Institute of Navigation: Annual general meeting. 

. Aerauto Association: Dinner and dance. 

. Insticute of Welding: Presidential address by Mr. R. G. Braith- 
waite, M.1.C.E., and discussions on papers dealing with welding 
and materials. 

. R.Ae.S. Graduates’ and Students’ Section: Reception and 
dance. 

. British Interplanetary Society: 21st Anniversary celebrations 
(Provisional Yorkshire branch). 

. $.L.A.E.: “Developments in Aircraft Pressurization,’’ by F. W. 
Michael. 

. R.Ae.S. Section Lecture: “Design of Smal! Jet Engines,"’ by 
H. S. Rainbow. 

. R.Ae.S. Main Lecture: Firse Sir George Cayley Memorial 
Lecture, by Capt. J. L. Pritchard, C.B.E. (at Hull). 

. R.Ae.S. Graduates’ and Students’ Section : Film—The German 
A.4 Rocket (Operation Backfire)."’ 

. Institute of Metals: “Trends in Metallurgy,"’ by Prof. A. G. 
Quarrel!, Ph.D., D.Sc. 

. British Interplanetary Society: “Medical Aspects of Flight 
above the Atmosphere,"’ by Col. P. A. Campbell, U.S.AF. 

. British Incerplanetary Society (Midlands branch): “Radar and 
Space Travel,”’ by J. Nicoll. 

. Radar Association: Talk on production of B.B.C. celevision 


FORTHCOMING EVENTS 


film series, “War in the Air,”’ by G/C. P. Dorte and J. Elliore 
(at Lime Grove Studios). 
Nov. 10. Institute of Transport: Anniversary luncheon. 
Nov. 11. R.Ae.S. Main Lecture: “Boundary Layer Control,"’ by Dr. G. V. 
Lachmann, F.R.Ae.S. 
12. Helicopter Association: “Helicopter Production,”’ by E. J. 
Boulger 
13. R.A.F. College, Cranwell: Soccer v. R.M.A., Sandhurst. 
16. R.Ae.S. Section Lecture: “Uses of the ‘Ace’ Computor,"’ by 
Dr. E. T. Goodwin 
17. R.Ae.S. Graduates’ and Students’ Section: “Bird Flight and the 
Aeroplane,”’ by Capt. J. L. Pritchard, C.B.E. 
19. R.A.F. College, Cranwell: Boxing v. R.A.F. Officers. 


R.Ae.S. Branch Fixtures (to Nov. 22): Nov. 2, Glasgow, “Transonic 
Flight,"’ by M. J. Lithgow. Nov. 3, Luton, film and discussion evening 

Nov. 4, Brough, Main Lecture (see above); |.0.W., annual dinner. 

Nov. 8, Henlow, “Schneider Trophy Races and Their Influence on Aircraft 
Design,"’ by G/C. L. S. Snaith; Bristo!, “Exploration of Space,"’ by A. C 
Clarke. Nov. 9, Belfast, “New Materials for Aircraft Construction,”’ by 
G. O. Jones 

Nov. 18, /.0.W., junior members’ evening. Nov 
dinner; Brough, annual dinner dance. 

Nov. 22, Henlow, “The Aeroplane and its Engine,"’ by A. Cdre. F. R. Banks 


19, Belfast, annual 
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660 FLIGHT 


THE GATWICK 
SCHEME 


“Overflow” for London Airport : Govern- 
ment’s Plans Announced 


of the report of the Public Inquiry into the proposal 

to develop Gatwick Airport, that this development 
shall proceed forthwith. This was announced in the House 
of Commons on October 20th by Mr. John Boyd-Carpenter, 
Minister of Transport and Civil Aviation. 

A White Paper issued on the same day refers to a Government 
intention, announced in July 1952, of developing a new civil air- 
port at Gatwick. Briefly, the reasons were that the continuous 
growth of traffic would soon make it impossible for London Air- 
port to handle the number of aircraft operating into London in 
all conditions. After examination of a large number of possible 
sites, Gatwick was selected as being, on balance, the best site for 
a second main civil airport to serve London. Understandably, as 
the White Paper remarks, local opinion was disturbed by this 
proposal, and in the light of views expressed locally the Govern- 
ment felt it proper to re-examine the matter. In the course of 
re-examination the Minister of Housing and Local Government 
set up a Public Inquiry under Sir Colin Campbell; this reported 
on June 24th of this year, and the report was presented by the 
Minister to Parliament in July. 

In the light of the report, the Government gave further detailed 
consideration to the question, and specific points referred to by 
Sir Colin Campbell are taken up in the White Paper. It is stated 
that 


‘Ta Government have decided, after full consideration 


“The problem of control of civil flying in the relatively crowded 
air of South-Eastern England is a very difficult one, and the 
present system of airways has been most carefully designed to 
facilitate safe and speedy handling of aircraft and to keep civil 
aircraft out of danger from military and other flying. The 
Government have been into this complex question again, but find 
themselves forced to the conclusion that changes in the present 
air traffic control arrangements in Southern England could not be 
made without a sacrifice both of safety and efficiency of operation.” 

In the matter of weather, the Government were advised 
that there was no evidence of any kind to indicate that visibility 
in winter at Gatwick was worse than that at any other airport with- 
in roughly the same distance from London. The Director of the 
Meteorological Office consulted the chairman of the Meteoro- 
logical Research Committee, who confirmed the view that the 
visibility observations at 9 a.m. at Gatwick in winter did con- 
stitute an indication of the weather to be expected at night. He 
also confirmed that the slopes of the ground surrounding the site 
were so slight that they did not increase the likelihood of fog. 

Sir Colin Campbell had drawn attention to the criticism that 
the airport, as planned, could not be extended, should that prove 
necessary. In fact, a runway 7,000ft long was adequate for all 
aircraft at present using London Airport, with the exception of 
the Stratocruiser—adequate, indeed, for all future aircraft, so far 
as could be foreseen. If, however, it should prove necessary to 
lengthen the runway, the Government was satisfied that there 
was room to do so without “serious inconvenience to the public.” 
Concerning the Stratocruiser, the White Paper runs: 

“When fully loaded, this aircraft needs an abnormally long run- 
way for take-off. This does not apply to landing, and in any 
event Stratocruisers would only use Gatwick on diversion when 
the aircraft, having used most of its fuel, would be light and 
could land easily. The aircraft would then fly light to London Air- 
fe which is the normal starting point for Stratocruiser services. 

f, exceptionally, a Stratocruiser should need to take off for a trans- 
atlantic flight with a full load of passengers from Gatwick, it would 
(as is normally done now) land at Prestwick or Shannon for 
refuelling. It could thus take off with a relatively light fuel load, 
and for this the 7,000ft runway is more than sufficient.” 

On the subject of noise the White Paper states that, at Gatwick, 
this would seriously affect “comparatively few people,” and every 
practicable step would be taken to reduce it. 

Assurances had been obtained from the Air Corporations and 
B.1.A.T.A. to the effect that Gatwick would be suitable for their 
purposes and would be used by them. It was hoped that Gatwick 
would be in operation by the summer of 1958, by which time the 
traffic at London Airport would be in excess of that which could 
be handled effectively in all conditions. The matter was there- 
fore one of “a good deal of urgency.” Some accommodation in 
the immediate vicinity would be required by the Ministry of 
Transport and Civil Aviation, and some of the existing properties 
close to the perimeter would undoubtedly prove suitable. The 
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Ministry would be ready to purchase such properties if the owners 
wished to sell them. B.E.A. had also assured the Minister that 
they would need accommodation for themselves and their staffs 
in the immediate vicinity. It would be necessary to build a 
diversion of the Brighton Road (A23) and work on this, and on 
a road giving improved access to the airport, would be begun in 
the near future. 

The White Paper concludes with the statement that: 

“The Government fully realize the natural disappointment which 
this decision will cause to the residents in the area immediately 
affected. But after the most prolonged and exhaustive considera- 
tion of the whole matter and all the possible alternatives, the 
Government find the conclusion inescapable that the development 
of air transport in this country renders it important in the national 
interest to proceed without delay with the development of this 
airport. They will .. . do their best to mitigate the inconvenience 
which this decision must involve to a number of people in this 
area. But, after hearing and giving full weight to every argument 
and giving to the matter prolonged and anxious thought, they 
have no doubt at all that they must proceed with the Gatwick 
development.” 

Gatwick will have a threefold réle to play: (a) to be the main 
alternate aerodrome for diversions from London Airport; (b) to 
take over from London Airport certain services, particularly to 
the Channel Islands and near-Continental points, which operate 
at seasonal peaks; (c) to be a base for some of the charter com- 
panies at present sited at aerodromes which are to be closed down. 

Development is planned in two stages. The first (to be com- 
pleted, as already stated, by the summer of 1958) entails putting 
down a 7,000ft runway, with taxi-ways, terminal area and 
buildings, control tower and part of a maintenance area. The 
development of this stage will entail the acquisition of 290 acres 
of land, in addition to 370 acres within the present airfield boun- 
daries. The diversion of the Brighton Road will be part of Stage I 
development, as will be the closing of the present Gatwick Airport 
Station and the reopening and development of Gatwick Race- 
course Station. A loop-line will be provided and that station will 
have a road access to the diverted A23 and a footbridge to link it 
with the airport terminal building. By the time the developed 
airport is open in 1958 the British Transport Commission should 
have so reorganised its services that the airport will be served by 
four trains in and out of London—two fast and two semi-fast— 
each hour. Special two- or four-coach portions will be attached 
for the journey between London and the airport. 

The estimated cost of Stage I, including acquisition of the land, 
building, road diversions, and contributions towards rail and 
river works, is £6 million. 

If Stage II is proceeded with it will entail putting down a 
second main runway of 6,000ft, with taxi-ways, and possibly a 
subsidiary runway (4,000ft). It is far from certain, however, that 
either of these schemes will prove to be necessary. 

Mr. Boyd-Carpenter was asked in the House of Commons on 
October 20th if he was aware that there was a considerable body 
of opinion to the effect that, owing to the development of the 
helicopter, the new airport would be redundant very soon after it 
was built. He was asked if it would not be far wiser to spend the 
large sum of money involved on the development of helicopters, 
in which field we were at present so far behind the Americans. 
Replying, the Minister said that we were anxious to make the best 
possible progress with the helicopter, but he really did not think 
that the development hoped for in that direction affected in any 
degree the need for Gatwick Airport. The helicopter might well 
develop traffic additional to—not in substitution of—the services 
operated by fixed-wing aircraft. 
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SERVICE 
AVIATION 


Royal Air Force and 
Fleet Air Arm News 


Aries IV Over North Pole 


‘THE first flight by an R.A.F. jet air- 
craft over the geographical North Pole 
was made on the night of October 14-15th 
by the Canberra Aries IV belonging to 
R.A.F. College, Manby. The aircraft took 
off from Bardufoss, north of Narvik, at 
2100 hours on October 14th and climbed 
steeply to 40,000ft. From then on cruise 
climb technique was used until a height of 
approximately 50,000ft was reached some- 
where on the return leg from the Pole. 
Bad weather precluded a return to Bardu- 
foss and Aries IV finally landed at 0400 at 
Bodé. Total distance covered was 3,026 
miles in 6} hours. The minimum tempera- 
ture encountered was —76 deg F. 

The captain of Aries IV was W/C. A. H. 
Humphrey, O.B.E., D.F.C., senior instruc- 
tor of the College, with S/L. D. Bower, 
M.B.E., senior navigation instructor, and 
F/L. F. R. Wood, as first and second 
navigators respectively. Navigation dur- 
ing the flight was principally astro and is 
reported to have been uneventful except 
for some difficulty due to instruments 
freezing up in the low temperatures. 

Aries IV was seen off at Bardufoss by 
the Commandant of the College, A/Cdre. 
G. A. Walker, C.B.E., D.S.O., D.F.C., 
A.D.C., who flew the supporting Hastings 
out from Manby. General O. Bull, Com- 
mander of the Royal Norwegian Air Force, 
Northern Norway, welcomed the crew 
when they landed at Bodé. 

It will be remembered that W/C. 
Humphrey flew Aries IV on its record- 
breaking flight from Cape Town to Lon- 
don in 13} hours last year, and that S/L. 
Bower was navigating on that occasion. 
F/L. Wood was then briefing officer at 
R.A.F. Idris. All those engaged on this 
latest College venture have had previous 
experience of Polar flying. 


Against a background of tropical clouds a R.A.A.F. Neptune makes a pass at H.M.S. ‘*Thorough"’ as it 
ploughs through Seeadler harbour, Manus Island, in Operation Satex One completed last weekend. 


Britannia Shield 


At the conclusion of the boxing events 
at Wembley on Wednesday, Novem- 
ber 10th, the Duke of Edinburgh has 
promised to present the Britannia Shield. 

The seven countries competing this 
year are: Belgium, France—after a lapse 
of two years—the Netherlands, Norway, 
Canada, the United States and Great 
Britain. Events comprise fencing, swim- 
ming, shooting and boxing. Last year 
Great Britain won the Shield. 

The Britannia Shield trophy was made 
from oak from Guildhall, London, dam- 
aged by enemy action. It was presented 
by S/L. E. S. Virpsha, RA.F., a 
naturalised Polish officer, now retired. All 

rofits from the competition go to the 
RAF. Benevolent Fund for the benefit 
of the Britannia Shield Fund, which 
assists sons and daughters of R.A.F. per- 
sonnel, and particularly dependents of 
those killed in the Battle of Britain, to 
complete university courses. 


Pacific Maritime Exercises 


, | ‘HE maritime exercise Operation Satex 
One, in which the Royal Australian 
Air Force, the Australian Fleet and the 


On Wednesday, October 13th, the Duchess of Gloucester, Air Chief Commandant, W.R.A-F., 

visited Aldergrove. Left to right are: F/O. N. H. D. Cooper, G/C. K. W. Niblett, D.F.C. (Station 

Commander), the Duchess of Gloucester, Air Commandant N. H. Salmon, 0.B.E., A.D.C. (Director 
of the W.R.A.F.), W/C. A. N. Jones, A.F.C., and P/O. K. M. Armstrong, W.R.Aux.A.F. 


British Far East Fleet took part, came to 
an end on October 20th. 

In the final phases the two submarines 
Thorough and Tactician suffered badly 
during attacks. Neptunes and Lincolns, 
together with carrier-based aircraft from 
H.M.A.S. Sydney forced them to remain 
submerged for long periods. In the last 
phase of the exercise the submarines were 
able to attack on three occasions only. 

Rear-Admiral Gladstone, flying his flag 
in Birmingham, is reported to have said 
that the attacks by the Sydney’s aircraft 
were well co-ordinated and had shown that 
any surface boat operating without air 
cover would be entirely at the mercy of 
enemy aircraft. 

In these operations the carrier-based 
aircraft flew low over Birmingham and 
other ships and were not detected by radar 
until the last moment. Both Birmingham 
and Tactician were considered sunk. 


R.A.F. Canal Zone Facilities 


HE firm of International Aeradio, Ltd., 

has been invited by the Air Ministry 
to provide services for the R.A.F. in the 
Suez Canal Zone after the withdrawal of 
military forces in accordance with the 
Anglo-Egyptian Agreement. 

Under the terms of the agreement, 
R.A.F. flights staging through the Canal 
Zone, after prior notification to the 
Egyptian authorities, will be permitted to 
use Abu Sueir airfield (landplanes) and 
Fanara (flying-boats). International 
Aeradio, Ltd., will provide certain services 
for this purpose. Other facilities will be 
provided by the Egyptian Air Force to 
whom airfields will be handed over. The 
resources of I.A.L. which will be required 
to meet the special needs of the Royal Air 
Force, will equally be available to the 
Egyptian Air Force. The company expects 
to base in the area only a small number 
of British technicians, the majority of its 
employees being Egyptian nationals. 


R.A.F. Appointments 


MONG recent R.A.F. appointments 
are the following: G/C. J. H. Laps- 

ley, O.B.E., D.F.C., A.F.C., has gone to 
Oldenburg; G/C. A. Forbes Johnson to 
Gibraltar; G/C. J. P. Cave, O.B.E., to 
Air Ministry Unit; G/C. G. F. Rodney, 
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D.F.C., A.F.C., to Ahlhorn; and G/C. R. 
C. Ayling to Marham, all in command. 

G/C. ]. M. Thompson, D.S.O., D.F.C., 
A.F.C., is at Central Flying Establishment 
for directing staff duties as is W/C. W. D. 
Hodgkinson, D.F.C., A.F.C., at the Joint 
Services Staff College. For air staff duties 
G/C. P. G. Jameson, D.S.O., D.F.C., has 
gone to No. 11 Group; G/C. N. W. 
Wakelin to No. 43 Group and W/C. G. H. 
Gatheral to Transport Command. 

G/C. B. H. Becker and W/C. P. W. 
Nunn, B.E.M., are in the Department of 
the Air Member for Personnel and W/C. 
V. Fairfield in the Department of the Air 
Member for Supply and Organization. 

Appointments for technical staff duties 
include those of G/C. H. Stringer, O.B.E., 
to No. 205 Group; W/C. B. E. Dunkerley 
to H.Q. M.E.A.F.; W/C. A. R. Atkins to 
British Forces Aden H.Q. and W/C. A. 
D. Adams to No. 81 Group. For adminis- 
trative staff duties G/C. W. J. R. Cann has 
gone to 2nd T.A.F. and W/C. I. G. H. 
Drummond to No. 25 Group. 

W/C. E. R. M. Walker is now at 
Bircham Newton and W/C. E. G. 
Farthing at St. Athan, both for administra- 
tive duties. 

For technical duties W/C. J. D. Greaves 
has gone to Merryfield; W/C. H. Simmons 
to Church Lawford and S/L. R. Storey, 
with the acting rank of wing commander, 
to Nicosia 

S/L. J. R. Brown, also with the acting 
rank of wing commander has been 
appointed to command No. 5352 (Airfield 
Construction) Wing. 


Canadian R.M.C. Appointment 
UCCEEDING Brigadier D. R. Agnew, 
who is retiring, A.Cdre. D. A. R. 

Bradshaw, D.F.C., R.C.A.F., has been 

appointed commandant of the Royal 

Military College at Kingston, Ontario. 


No. 


T their 13th reunion dinner held last 
Saturday in London, No. 2 Wing, 
R.N.A.S., Eastern Mediterranean, H.M.S. 
Ark Royal and Canning, 1915-1918, had as 
their guests Vice-Admiral Sir John Eccles, 
who is now Flag Officer (Air) Home, at 
Lee-on-Solent and Capt. D. R. F. Cambell 
and other senior officers of the new Ark 
Royal now fitting at Birkenhead. No. 2 
was the Wing that operated the “giant” 
Handley Page 0/400 aircraft from Mudros 
against the Turks. Among their aircrew 
were Jack Alcock and Arthur Whitten 
Brown, who later were both knighted after 
making the first non-stop flight across the 
Atlantic in 1919. Bert Hinkler was a 
mechanic with the Wing. 

There were 79 at the dinner. The secre- 
tary, Mr. A. G. Furlong, read letters from 
members all over the world—including an 
invitation from Mr. Richards to anyone 
holidaying in the Isle of Wight—he is now 
the governor of Parkhurst Gaol! 

Admiral Sir Reginald Portal, who was 
in the chair, told how they had tried to get 
the bell of the old Ark Royal to present it 
to the new ship. Eventually it was found 
to be in the possession of the 1914 Ark 
Royal's first captain, now Air Marshal Sir 
Robert H. Clark Hall, who unfortunately 
could not part with it because it was already 
tied up with a legacy. In its place a 
presentation was made of a framed photo- 
graph of the old seaplane carrier to be hung 
in the wardroom 

In speaking of the guests from the new 
carrier Sir Reginald reminded his listeners 
that Capt. Cambell was the inventor of 


A. Cdre. Bradshaw’s post as Chief of 
Training at A.H.Q. has been taken over 
by G/C. V. H. Patriarche, O.B.E., A.F.C., 
C.D. 


R.Aux.A.F. Appointment 


HE appointment has been announced 

of si P. J. Briggs, D.F.C., to com- 
mand No. 504 (County of Nottingham) 
Squadron, R.Aux.A.F. The unit is based 
at Wymeswold, Leicestershire. 

S/L. Briggs has been with the squad- 
ron since February 1950. His wartime 
service was mostly in units of Bomber 
Command and it was while serving with 
No. 171 Squadron that he was awarded 
the D.F.C 


The LD.C. Course 


‘THE following Royal Air Force officers 
have been selected to attend the 1955 
course at the Imperial Defence College : — 
A. Cdre. H. R. Graham, D.S.O., D.F.C.; 
A. Cdre. J. D. Miller, C.B.E.; A. Cdre. S. 
Widdows, D.F.C.; G/C. J. G. Davies, C.B., 
O.B.E.; G/C. O. R. Donaldson, C.B.E., 
D.S.O., D.F.C.; G/C. S. W. R. Hughes, 
O.B.E., A.F.C.; G/C. B. J. R. Roberts; 
G/C. F. S. Stapleton, D.S.O., D.F.C.; and 
G/C. C. J. Salmon, O.B.E. Five members 
of Commonwealth Air Forces will also 
attend. 


St. Merryn to Close 

T is officially announced by the 

Admiralty that the Royal Naval Air 
Station St. Merryn, on the north Cornish 
coast, is to close. In making the announce- 
ment the Admiralty give as the reason the 
need to achieve the maximum economy. 

The shutting down will not be imme- 
diate. No change at all is expected until 
next spring but the closure is to be com- 
pleted within two years. St. Merryn is at 
present commanded by Capt. R. W. F. 
Northcott, R.N. 
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Gordon Shephard Prize 


OPEN to all serving members of the 
Royal Air Force for annual competi- 
tion, the Gordon Shephard Memorial Prize 
Essay has been won this year by W/C. 
W. G. Lawrence, M.I.E.E., G/C. E. A. 
Whiteley, D.F.C., was second and W/C. 
H. D. Newman, O.B.E., was third. 

Competitors were asked to write on the 
effect of specialization, as brought about by 
the increasing complexity of modern 
weapons, on the training of officers in the 
General Duties (Flying) Branch and to 
suggest how the opposing requirements of 
specialization and wide experience can best 
be resolved. 


The Sunderland Accident 


OUR men of No. 230 Squadron lost 

their lives last week-end when a Sun- 
derland in which they were flying met with 
an accident while attempting to alight in 
Tveraa Fjord in the Faroes to pick up a 
critically ill British seaman and convey him 
to hospital in Scotland. Reports from the 
Faroe Islands said that the flying boat was 
struck by a squall just as it touched the 
water, causing it to capsize and sink almost 
immediately. 

Those who lost their lives were: F/L. 
J. R. Hill, F/O. A. A. Howardson and Sgt. 
A. S. Cronk. F/S. E. Davies died later 
in hospital. The two pilots, S/L. E. C. 
Bennett, who commands the squadron, and 
F/L. J. S. M. Jones were both seriously 
injured and are in hospital. The remainder 
of the aircrew returned in H.M.S. Pincher. 


Reunion 
‘THE eighth annual reunion of No. 87 
Squadron is to be held at the New Inn 
Restaurant, Westminster Bridge Road, 
London, S.E.1, at 1830 hr on Saturday, 
November 13th. Particulars from A. B. 
Ebrey, “Seaforth,” Southfield, Hessle, East 
Yorkshire. 


2 WING R.N.A.S. DINES 


the angled deck and, as a final compliment, 
said they represented naval flying as it is 
today and were the direct descendants of 
the present company. “If they are not 
proud of us,” he said, “at least we are proud 
of them.” 

Captain Cambell, replying, said how 
pleased they were to meet the people who 
created the fame of a ship which was tem- 
porarily in their hands. He said they were 
actively engaged in writing a history of the 
Ark Royals and would be glad of any mat- 
ter, especially photographs. 

He gave a picture of a fleet forming round 
five new carriers and gave some figures for 
the latest Ark Royal. It is 812ft long, he 
said, of 50,000 tons and the flight deck had 
an area of three acres. There is accom- 
modation for 60 modern aircraft and it had 
an angled deck, steam catapult and very 
powerful arrester gear. The wardroom 
would have to cater for the equivalent of 
the total complement of a Daring class 
destroyer and a cafeteria system was neces- 
sary to feed the lower deck. Total comple- 
ment exceeded 2,000 men; its first commis- 
sion would start next February. 

W/C. W. R. Parkhouse proposed the 
toast of the Fleet Air Arm and Vice- 
Admiral Sir John Eccles, in replying, re- 
called his first memories of operating 
aircraft from warships—when they flew 
from platforms over the gun turrets of 
H.M.S. Indomitable. He recalled, also, a 
demonstration of the crash barrier when it 
first came into being—this was made to 
reassure pilots who looked askance at it. 
A Swordfish with dummy crew was linked 


to a catapult which was then operated. 
Unfortunately, instead of running along 
the deck straight into the barrier, the 
Swordfish took off, rose a few feet and 
tripped over it, finishing up in a mangled 
heap upside down on the forward deck. 
The final toast of the evening, “Our 
chairman and president,” was given by Mr. 
W. Pollard who recalled the party given 
in a Bessonneau hangar on Mudros when 
G/C. Smyth-Piggott (president) was 
awarded the D.S.O.—and how he remem- 
bered meeting Admiral Portal in the 
—— as a very young officer, keen 
to fly. 
G/C. Smyth-Piggott regaled the com- 
pany with anecdotes from the earliest days 
of naval flying. How he had applied to go 
with Capt. Murray Sueter and Lt. Neville 
Usborne to build the airship Mayfly (it 
didn’t); to receive the reply from the 
Admiralty “This young man must learn 
his knots and splices first”! When Frank 
(now Sir Frank) McClean offered to train, 
free of charge, four naval pilots he again 
applied, to be again turned down. In dis- 
gust he gave up his commission and went 
to Malaya to plant rubber. From there he 
made another application to be one of 20 
pilots the Admiralty wanted and was 
accepted. Whilst learning he crashed and 
broke both legs. Even this he turned to 
some account because the Admiralty in- 
sisted on his going to sea to take his watch- 
keeping certificate—he regretted that this 
was quite impossible because the steel 
plates on his legs would upset the compass! 
He did not go to sea. 
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4' HOT AIR VALVE 


This valve is one of a series of air conditioning control valves 

‘ which have been developed to meet the requirements of modern 
aircraft. The valve is suitable for use where high throughput 
temperatures are met with, and when a low leak figure is a necessity. 
The mechanism is our well proven carbon gate slide valve, 
and the two outlet gates are moved differentially when the 
actuator is operated. An external follower lever is fitted, which 
may provide a positive valve position indication, or may be 
used as a follow-up lever where a feed back to the 
controller is required. 


SPECIFICATION 


Operating Conditions: Through air temperature 350°C (max) 
Through air pressure 150 p.s.i. (max) 
Ambient air temperature —70°C to + 150°C 
Operating time on load 15 seconds (nominal) 
Pressure drop across valve 1:3" WG at 300 c.f.m. 

3°03" WG at 500 c.f.m. 

Maximum leak figure at 150 p.s.i. — | ¢.f.m. 
Connection 5 Pin Breeze type Plug CZ 28093 
Voltage 21 — 29 volts OC (24 v nominal) 
Length 10°75 inches 
Height 11°8 inches 
Width 14 inches 
Bore 4 inches 
Weight 2! Ibs. 


TEDDINGTON CONTROLS LTD., CEFN COED, 
MERTHYR TYDFIL, SOUTH WALES. (Merthyr Tydfil 666) 


London Office: 31 BROMPTON ROAD, S.W.3. KEN. 
T,106 


The not-so-serious... 


...and the serious business of 


PRESSURISATION 


‘BOSTIK’ pressure cabin sealants have been 
proved to meet the most exacting conditions, 
and increasing quantities of these now famous 
products are being used daily. One of the grades 
used in this field is ‘BOSTIK’ Sealing Com- 
pound No. 1790, and for full information about 
this and others in the ‘BOSTIK’ range write to 


the address below. 


Adhesives & Sealing Compounds 
in the daily service of Britain’s Aircraft Industry 
since 1934, 


*“BOSTIK’ is the registered trademark of 
B. B. CHEMICAL CO. LTD., ULVERSCROFT ROAD, LEICESTER 
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the whole Show 
in one special issue 


What are the highlights of the latest cars, caravans, acces- 
sories and components at the London Motor Show? For 
a complete review . . . a technical survey of design trends. . . 
and a carefully considered appraisal of the whole Show .. . 
get today’s THE Autocar. It’s an issue every keen motorist 
must have. Superbly illustrated. Don’t miss it! From all 
newsagents, Is. 


LONDON SHOW 


REVIEW 
29 OCTOBER—1s. 


TAPES 


International 
Colour Codes 


help build and maintain the 


Send for specimens of these and 
other Gosheron tapes for mask- 
ing, sealing, protecting, insulating 


EARS 


FOR HIGHEST MECHANICAL DUTIES 
TO YOUR LIMITS—DESIGN AND TIME 


Stirling Corner (A.1. Route), Boreham Wood, 
Herts., England. — Phone: Elstree 202] 


| IDENTIFICATION 


Conforming to the 


aircraft of the Western World 


John Gosheron & Co Ltd 
Gayford Road London W 12 
Telephone : SHEpherds Bush 3326-8 & 6271-4 (7 lines) 
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RISTS 


LLOWER MILEHOUSE LANE « NEWCASTLE-UNDER 


Approved Manufacturers of various aircraft 
cables such as Nypren, Pren, Miniature, etc 
. Specialists in wiring assemblies 

se write for further details to Aero Division 


LES LTD 


-LYME STAFFS 


Page nine 


INFORMATION SHEETS for the PRODUCTION ENGINEER 


LUBRICANTS 


We have long been associated with the development and supply of superior lubricants 
and as a result of close collaboration, many machine builders exclusively recommend 


our products. 
The importance of correct lubrication cannot be over-emphasized and since relatively 
uired, the adoption of the highest quality is 


small amounts of lubricant are normally req 
strongly advocated. Refining and additive treatment have been developed to a degree 


whereby machine life can be extended and production speeds often increased. 

Our lubricants are designed to cover the specific requirements of industry and have 

solved many problems. 

For the general lubrication of machine tools we recommend grades of oil belonging to 

the COSMOLUBRIC range and for precision spindle bearings an appropriate type of 

KENSINGTON spindle oil. 

We have a series of oils called VITAL E.P. designed to meet most gear lubrication 

problems. Characterized by particularly high film strength and load-carrying capacity, 

VITAL EP. is of low cold test, non-sludging and non-corrosive. The ability to resist leak- 

age is exemplified in that celebrated range of lubricants appropriately called STA-PUT, 
When correctly applied, leakage is almost non-existent, thus reducing oil consump- 


tion on open bearings and promoting Edgar 

cleanliness of machines and floors. 

STA-PUT will not gum, stain or rust and Aug ni 

possesses great oiliness. Co Led. 
BIRMINGHAM 4 ENGLAND 
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FLY IN THE 
FLEET AIR ARM 


FLIGHT 


MAKE YOURS A NAVAL OFFICER’S LIFE 


You can make the years 
ahead years of progress, of 
experience and of 

Fly as an officer 
pilot or observer in the Fleet 
Air Arm and you enjoy life in 
the air and at sea. You will 
travel, do a responsible, well- 
paid job and make good friends. 

These years can be perhaps 


valuable 
adventure. 


the most useful and memorable 
of your life. You can stay on 
and make yourself a fine career 
as a Naval Officer. Or you can 
leave the Service with a tax free 


FULL DETAILS OF THESE COMMISSIONS 


are given in a 24-page illustrated booklet 
describing the life, pay, etc., of pilots and 
observers in the Fleet Air Arm. 


Write for a copy to-day to:—- 
ADMIRALTY, N.C.W. BRANCH (FQ/71), 
QUEEN ANNE'S MANSIONS, LONDON, S.W.1. 


gratuity of £450-{1,500 (de- 
pending on length of service). 
And you know that your wide 
experience has given you an 
excellent start in life. 

There are three methods of 
entry: on 8 or 4 year Short 
Service commissions, or on a 
National Service commission. 
To qualify you should be 
between 17 and 26 years of age 
and physically fit. The educa- 
tional standards required are 
those of School Certificate, 
G.C.E., S.L.C. or equivalent. 
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a L. ROBINSON & CO. (GILLINGHAM) LTD. i 
_* London Chambers, GILLINGHAM, KENT. Phone 5282 


THIS YEAR— 
even larger and more informative... 


AUTOCAR 
Road 


116 pages of valuable motoring data 


For the fourth year in succession The Autocar has reprinted 
in book form its famous Road Test reports on the performance 
of current British and foreign cars. The 1954 edition, beauti- 
fully printed in photogravure, is the largest yet published, 
and contains more photographs and details of each car than 
ever before. Each report comments on the car's perform- 
ance, design and construction, and includes a plan of the 
controls and instruments. Scale drawings show all important 
dimensions, and full specification and performance data is 
arranged in tabular form for easy reference. 


11gx8} 116pages 6s.net. By post 6s. 7d. 


Obtainable from booksellers or direct from 
lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 
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Hanley, Stoke-on-Trent. 


7% 


xt 


T. M. BIRKETT, BILLINGTON & NEWTON 


LIMITED 


NEW NAME 
cast in an old tradition 
of PERSONAL SERVICE 


Telephone: Stoke 22184. 


29 


The two famous firms of T. M. Birkett 
and Sons, Ltd., and Billington and 
Newton, Ltd., have pooled their un- 
rivalled non-ferrous casting facilities 
and experience, to give the customers 
of each an even better personal service. 
The combined firms will operate from 
a new headquarters at Hanley, but 
foundries and{ machine shops will 
remain at Longport and Hanley. 


Castings from a few ounces to 10 tons in 
phosphor-bronze, gun-metal, aluminium-bronze, 
manganese-bronze and light alloys. Precision- 
machined bushes and bearings. Specialists 
in high-tensile aluminium-bronze castings, 
centrifugal-cast wheel blanks, and chill-cast 
rods and tubes. 


ne of Britain’s Largest 


NON-FERROUS 


Foundries 


HYDRAULIC @ | 


6 
\ON 


BINDING, MARKING 


nsuratiic SLEEVES 


for all Aircraft, Admiralty and allied work. 


In Neoprene or Natural 
Latex. Plain or Printed to your requirements. 
International Resistor Codings, Pipe-line identifications, 
etc. etc. A.J.D. or A.R.B. released to spec. EL.894 


PRINTERS & DISTRIBUTORS :— 


SIEGRIST-OREL tro. 
39 BERNERS STREET, LONDON, W.1 * Museum 0032-3 
APPROVED RUBBER MANUFACTURERS :— 
M.A.M. RUBBER MFG. CO. LTD. ¢ WILLESDEN, N.W.10 


LONDON, N.11 


AIR SPEED \ 
CA LIBRA TOR 1A190 


MARK IIC 


NEW DESIGN 
For airspeeds up to 800 knots 


Scale —— in knots and in 
M.M. water 
* 


Used by the aircraft industry 
and Service departments 
* * 


The new high-range calibrator 
* 


Approved by the Air Ministry 


* 


Extended scale of 148 inches 


* 


Mercury operated 


Telephone: Enterprise 4422 


R. W. MUNRO; 
BOUNDS GREEN 


29 OcToBER 1954 FLIGHT = 
? 
TRADE MARK — 
ey 
‘ ik 

‘ it AY, 
t 
= 7 
Bs 


30 FLIGHT 


WIND TUNNEL ENGINEERS 
FLIGHT TEST OBSERVERS 
AND DRAUGHTSMEN 


THE BRISTOL AEROPLANE CO., 
AT FILTON, 


urgently require the following staff to carry 
out an extensive programme of research and 
development:— 


INTERMEDIATE AND SENIOR WIND- 
TUNNEL ENGINEERS to staff the new sub- 
sonic and supersonic wind tunnels. 


Applicants should possess either a degree or 
Higher National Certificate in Aeronautical or 
Mechanical Engineering. Experience of wind- 
tunnel work is essential for the senior posi- 
tions. 


INTERMEDIATE AND SENIOR FLIGHT 
TEST OBSERVERS to staff the Fixed Wing 
and Rotating Wing Sections of the Flight 
Research and Development Department. 


Applicants should possess either a degree or 
Higher National Certificate in the Aeronauti- 
cal or Mechanical Engineering, or a degree in 
Physics or Mathematics, and they should be 
interested in extensive flying during flight 
trials, and flight trial analysis. 


INTERMEDIATE AND SENIOR 
DRAUGHTSMEN are required in both the 
Wind Tunnel Department and the Flight 
Research and Development Departments to 
undertake the interesting and varied model 
drawing, instrumentation and structural work. 


Good salaries are offered, with prospects 
under excellent working conditions, with exten- 
sive pension and welfare schemes. 


Applications, giving details of experience, 
qualifications and salary required, quoting 
D.O. 27, should be addressed to the 


PERSONNEL MANAGER, 
THE BRISTOL AEROPLANE CO., LTD., 
AIRCRAFT DIVISION, 
FILTON HOUSE, BRISTOL 


_— 
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HAWKER AIRCRAFT LIMITED 


The Company has vacancies for: 
TECHNICAL ASSISTANTS 


in Design, Technical and Stress Offices, in Experi- 
mental Department and Production Engineering. 
Applicants should be either University Graduates 
in Aeronautical, Mechanical or Electrical Engineer- 
ing, or hold Higher National Certificates coupled 
with Apprenticeships. 


MATHEMATICIANS 


for Design Research and Development Offices. 
Applicants should have first-class honours degrees. 


TECHNICAL ILLUSTRATORS 
DESIGNER DRAUGHTSMEN 
ELECTRICAL DRAUGHTSMEN 
FEMALE COMPUTORS 
FEMALE TRACERS 


Inquiries are invited from final year UN DERGRA DUATES 
for future direct employment or Post-graduate Training in 
Design or Production Engineering. 


Superannuation @ Good commencing salaries suited to experience 
and qualifications @ Full Sports, Social and Welfare facilities 


Please write fully to the Personnel Supervisor 


A DRAUGHTSMAN 
A UNIVERSITY GRADUATE 


A HIGHER NATIONAL CERTIFICATE 


are you interested 


IN A CAREER IN THE DESIGN AND 
DEVELOPMENT AND TESTING OF 


TURBOJETS - TURBOPROPS - ROCKETS 
WITH THE ASSOCIATED COMBUSTION AND AERODYNAMIC 
FLOW PROBLEMS 
Permanent positions on the Technical Staff of Armstrong 
Siddeley exist for all grades of technicians and draughts- 
men, for men and women. Good salaries and prospects, 
and acomprehensive superannuation scheme are available. 


Apply to:—The Technical Personnel Officer 
8 ARMSTRONG SIDDELEY 
MOTORS LIMITED 


PARKSIDE - COVENTRY 


| 
| | 
| 
| 
HAWKER AIRCRAFT LIMITED 
Canbury Park Road, Kingston-on-Thames, Surrey 
or have you 
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AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 
“copy’’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. 

Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
repaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 


ndon, 8.E.1. 


Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


and crossed & Co. 
T 


rade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
Full particulars will be sent on application. 

Paris ate advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
Replies should be addressed to ‘“‘Box 0000, c/o Flight,"” Dorset House, Stamford Street, 


52 consecutive insertion orders. 
Box Numbers. For the convenience o 


advertisement charge. 
London, 8.E.1. 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes. 

s Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc., if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


Vacancies Order 1952. 
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Special rates for Auctions, 


Remember 


BRITISH LEGION, HAIG’S FUND 
PALL MALL, LONDON, S.W.1 
(Registered under the Wer Cherities Act |1940) 


WOLVERHAMPTON AVIATION LTD. 


DERBY AVIATION LTD 


THE LEADING LIGHT AIRCRAFT 


Telephone: ETwal! 323 


2 Dakotas C.47 with or without C. of A. 


FOR SALE 

$ 2 Auster Autocrats for immediate delivery. 
Poe Long term C. of A. 

4 Proctor V., 250 hrs. since new. 12 mths. C. of A. 
1 D.H. 89 Rapide, 8 seats. Radio. 12 mths. C. of A. 
4 Gemini Mk 1A. Dual control. 300 brs. since 
new. Metal prop. 

4 Tiger Moths. Complete. 12 mths. C. of A 


Spares for Gemini, Messenger, Magister, Auster, 
Tiger Moth, etc. 


Quotations. C.1.F. Air or Sea. 


LONDON OFFICE: Telephone: ABBEY 2345 
78, BUCKINGHAM GATE, 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LIMITED 


EUROPE’S LARGEST AEROPLANE DEALERS 
at 175 Piccadilly 
132 different types of aircraft sold 
Offer for immediate delivery: 
D.H. DOVES 
PERCIVAL PRINCES 
HANDLEY PAGE MARATHONS 
MILES MESSENGERS 
PERCIVAL PROCTORS 
MILES GEMINIS 
TIGER MOTHS 


AUTOCRATS 
STER 

AUSTER J.4 

AIGLET 


RAINER 
MILES MAGISTER COUPE 
MILES MAGISTER 
AIRSPEED CONSULS 
W S. SHACKLETON, Ltd., 175 Piccadilly, 
* London, W.1. Cables: “Shackhud, London.” 
Telephone: HYDe Park 2448-9. [0070 


R. K. DUNDAS, LTD. 

£2999 

OVES, two series one Doves, exceptionally low air- 

_ frame hours since new, 8/11 seaters, full radio and 
de-icing equipment, all modifications to date. Full 
term C. of A. Ready for flight delivery anywhere. 
BONANZA, approximately 1,400 hours since new, 

engine 250 hours since complete overhaul. Present 
certificate expires December, but will be renewed. 
Very comprehensive radio equipment, blind and night 
fi i. Perfect condition. Inquiries invited. 

STER Mk V’s. Two or three of these excellent 

but cheap aircraft available for home sale. Fully 
ae and reconditioned, 12 months’ C. of A. 
R K. DUNDAS, Ltd., 29 Bury Street, London, 

¢ S.W.1. Tel.: WHI. 2848. Cables: “Dundasaero, 
Piccy, London.” [0559 


CARTWRIGHT HAMILTON AVIATION 


WHATEVER your requirements in regard to the 
purchase or disposal of aircraft of all types we have 
pleasure in offering our personal service to the com- 
mercial operator and private owner alike. We have 
many aircraft available from single-engined private- 
owner types to Dakota and York machines. 
PLEASE contact Cartwright Hamilton Aviation, at 
282 Kensington High Street, London W.14, and at 
Room 4, Terminal Building, Croydon Airport. Tel.: 
Croydon 7744. (0751 


THE DARLINGTON AERO CLUB 
offer 


IGER MOTH, low engine hours, without C. of A., 
from £120. 
Ts MOTH, low engine hours, with 12 months 
C. of A., from £250. 
USTER AUTOCRAT. New engine starter, and 
-— of A. valid until June 1955. Excellent condition. 
£675. 
AGISTER, with 12 months C. of A., low engine 
hours, from 
F°® details write to the Darlington Aero Club, 
41 Blackwellgate. [2813 


SERVICE TRAINING, Ltd., 
HAMBLE, Southampton, 


H‘4YE for disposal two Dakota aircraft, fully recondi- 
tioned and converted to passenger/freighters, with 
current Certificates of Airworthiness.—For details, 
apply to the Commandant. {0971 

USTER V J.1 with Cirrus IIA. Airframe hours 

since C. of A., 326; engine hours since complete, 
326; to be sold with Tiger Moth. Tiger airframe, 112 
since C. of A.; engine, 215 since complete. Auster, 


ROLLASON’S 


OFFER 
EXCHANGE 


COMPLETELY 
OVERHAULED 


1,000 HOUR LIFE 
GIPSY QUEEN Ills 
1,500 HOUR LIFE 
GIPSY MAJORS 


FOR YOUR 
TIME EXPIRED UNITS 
AT FIXED PRICES 


All overhauls carried out under our 
A.R.B. Approval; and modifications 
completed to date. 


Detailed brochures sent on request 


ROLLASON ENGINES LTD. 
Croydon Airport, Surrey 


Telephone: CROydon 5151/4 
Cables: ROLLAIR, CROYDON 


ths’ C. of A. remaining; Tiger, 9.—Offers to Box 
[2780 


FLYING BOOTS 
Lined throughout with soft lux- 
urious Sheepskin, these excellent 
boots have all leather uppers, 
leather sole, rubber heel, strap and 
buckle adjustment and exclusive 
calf retaining strap 

Sizes, Ladies 5-9 Gents 5-12 £5-9-6 
Terms to Flying Clubs Trode supplied 
Send 3d. in stamps for illustrated catalogue 


D. LEWIS LTD. (DEPT. F.) 


124 GT. PORTLAND ST., LONDON, W.! 
Tel. Museum 4314 Grams: Avickit, Wesdo, London 
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AIRCRAFT WANTED 


ROCTOR or Magister wanted cheap.—Southern 

Aircraft, Gatwick. Crawley 811. [2789 

UR demand for good used aircraft of all descriptions 

is very great. Operators or owners wishing to dis- 

pose of aircraft, engines, or anything acronautical, are 
asked to communicate at once to:— 

K x Lted., 29 Bury Street, London, 


*S.W 
“Dundasaero, Piccy, 
0608 


wr 2848 Cables: 


AIRCRAFT FOR HIRE 
PER CUB—hire and fly yourself; moderate rates, 
Gatwick Airport, Horley 


hour, day, week or month 
Horley 1420 and Horley 1510, 7 
Cables: “Cubeng, London.” 


AIRCRAFT ACCESSORIES AND 
ENGINES 


AEROSERVICES LIMITED 


PARES. Stocks of Dakota airframe and Pratt and 
Whitney engine spares 
LSO available, large stocks of spares for Lycoming 
0-290 series engines 
Write, call or telephone :— 


CROYDON AIRPORT, ENGLAND 
CROydon 9373. Cables: Aecroserv, Croydon. 
too42 


Tel: 


A WALTER 


iE he items are available from our large 
stoc 


STARTERS, N3EY, E.80.756 
(COMPASSES B.16, P.12 


AGNETOS SF4L-8, 
SFP4RN&, S4LN20 
ARBURETTORS NAY9E1, 
PD12F2, PD12F5, MA3S PA 
AN4100, AN4101, AN4102 


SF4LN8, 
PH12H3, 


SFI4LU7, 
PD12H4, 
JEL pumps G6, 
VACUUM pumps B.8, B.12 
GPARKING plugs C26S, C348, RBIOR 


GENERATORS O-1, M-I 

AND lots more accessories, hydraulic parts and other 
spares which are available to remove the wrinkles 

from harassed operators of all types of aircraft 
A ]. WALTER, Gatwick Airport, Horley, Surrey 
* Tel.: Horley 1420 and Horley 1510, Ext. 105 
Cables: “Cubeng, London.” [0268 
ENDAIR, Croydon Airport, suppliers of aircraft 
components, engines and ancillary equipment for 
British and American aircraft.—Vendair, Croydon 5777 
[0605 
EPAIRCRAFT SERVICES, Broadbridge Heath 
Tel. 11), Horsham. Instrument and autopilot 
overhaul, test, sales. Dakota and most other instru- 
ments from stock (2645 


AIRCRAFT PROCUREMENT 


PECIALIST in the procurement of aircraft and 
aviation equipment on behalf of clients at home and 
overseas. Representation and agencies invited 
P. CAPT. EDWARD MOLE, B.Sc., A.F.R.Ac.S., 
31 Dover St., London W.1. Tel.: Grosvenor 5902. 


0401 


AIRCRAFT SERVICING 


EPAIRS and C 


of A. overhaul for all types of air- 


craft.—Brooklands Aviation, Ltd., Civil Repair 

Service, Sywell Aerodrome, Nort pton. 

Moulton 3218 [0307 
CLOTHING 

A.F. and R.N. officers’ uniforms purchased; large 


* selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Pishers, Service Outfitters, 85-88 Wel- 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


N'Vend flying on Auster aircraft. Contract rates.— 
_Vendair Flying Club, Croydon Airport. Croydon 
[0607 

 ONDONE RS! Your most accessible and reasonable 
club. M.C.A. approved courses. Austers 45/- hour, 
trial lesson 17/6. Phone Penguin Flying Club, Vic. 1300. 
0285 

‘IN-ENGINE conversions and other 
flying, now available. Specialized course for in- 
structor’s rating commencing mid-November. Details 
from Chief Instructor, Elstree Flying Club, Elstree 
Aerodrome. Herts. Tel.: Elstree 3070 [2811 


ROZALEX LTD 


* IO NORPOLK ST - 


FLIGHT 


MANCHESTER 2 


THREAD INSERTS 


WIRE 


FOR 


Tel 


AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


NEW DESIGNS 


COMBE DOWN 2355/6 


“TRACJACS” 


FOR QUICK CLEARANCE OF 
AIRCRAFT 
from runways, soft ground, etc., after 


A UNIQUE OPPORTUNITY 
We have several of these efficient and 
extremely useful pieces of equipment 
available at very reasonable prices. 


crash landing. 


Tel.: 


BLACKBUSHE AIRPORT 
CAMBERLEY, SURREY 


Stavavia 


Camberley 1600 (Ext. 230) 
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CLUBS 


H®&ts and Essex Aero Club, Stapleford Ta 
Acrodrome. M.C.A. approved vate pilot's 
licence course. Auster, Tiger, Hornet, _— > and 
Proctor aircraft. Trial lesson, 35/-. 15 miles centre of 
London. Central Line Underground to Theydon Boi 
4 250 to Club. Open every day.—Tel.: Suapleford 


CONSULTANTS 
W. SUTTON (CONSULTANTS), Ltd., 7 Lans- 
* down Place, Cheltenham. Tel. 5811. (0291 
ING COMMANDER R. H. STOCKEN; 
F.R.Ae.S., Eagle House, 109 Jermyn Street, 
London S.W.1. Tel.: Whitehall 8863. (0419 


K. DUNDAS, Ltd., have been giving the correct 

* answer to aviation problems for twenty years. 
Technical. Purchasing. Operations. Market 

Bury Street, London S.W.1. WHI. 2848. [0560 


CONTACT LENSES 


ODERN Contact Lens Centre, 7 (D1) Endsleigh 
Court, W.C.1. Deferred terms. Booklet sent. [0342 


MAPS 


R SALE: Aviation maps, half million and a few 
four miles to the inch maps yt Severs of Europe. 
Send for list.—Survey Flying Club ydon Attoee 


MISCELLANEOUS 


TEEL framework of large building, hangar or ware- 
house for sale, 120 ft. wide. Suitable export. First- 
class condition. Price one half of present replacement 
value.—Bellmans, Terminal House, S.W.1. [2603 


TUITION 


CRTAn a civil licence with our help and advice. 
Write or phone for - Soom and details of fees 
and easy payment scheme, 
AVIGAT iON. ‘LIMITED 
30 Central Chambers, Ealing, L 
Phone: Ealing 8949 


(0249 


LONDON SCHOOL OF AIR NAVIGATION 


(CpFrens the only integrated and co-ordinated XS. 
sonal coaching for all M.T.C.A. licences, 1. Cc 
standards. Successes highest in country. 
Study” courses excellent alternative. Full oa 
Modern presentation. Attractive terms. Our proven 
methods guarantee income in shortest possible time. 
LX; briefing, —— R/T, type ratings, re- 
fresher and instrument fi 
33 Square, Knights ridge, S.W.3. 
8 
OUTHEND - ON - SEA MUNICIPAL AIR 
CENTRE and FLYING SCHOOL. Winners of 
Lennox-Boyd Trophy for Efficiency, 1953. 
COMPREHENSIVE flying training for all pilots’ 
licences, ratings and endorsements. Special facilities 
for instrument, night flying and “twin” conversions. 
No entrance fee or subscription. M.T.C.A. approved 
30-hour course. 
MUNICIPAL Airport, Southend-on-Sea, Essex. 
Rochford 56204. [0453 
URREY Flying Club, Croydon Airport, M.C.A. 
approved for private pilot’s licences. seven 
days a week. Croydon 5152. [0293 
INK training at £1 per hour. Courses of instruction 
up to instrument rating standard.—Airways Acro 
Associations, Ltd., Room 188, Croydon Airport. Tel.: 
Croydon 7744, Ext. 200. [0706 
F. R.Ae.S., A.R B.Certs., A.M.1.Mech.E., etc., on 
**‘no pass, no fee”’ terms; over 95 per cent. successes. 
For details of exams and courses in all branches of aero- 
os work, navigation, mechanical eng., write for 
44-page handbook free.—B.1.E.T. (Dept. 702), 29 
right’s Lane, London, W.8 (0707 
RITAIN’S AIR UNIVERSITY CAN TRAIN YOU 
for an airline career. Hundreds of today’s airline 
captains and key maintenance personnel are graduates 
of this famous establishment. Courses are available for 
Commercial and Airline Transport Pilots’ Licences, 
Instrument Ratings and Maintenance Engineers’ licences. 
YR details of these and other courses, apply to— 


The Commandant, Air Service Training, Ltd., 
Hamble, Southampton. [0970 
EARN to fly for £26. Instructors’ licences and 


instrument flying for £3/5/- per hour. Night fly: ying 
£4/5/- per hour. Residence 5 gns. weekly. Appro 
M.C.A. private pilots’ licence course ay course 
for junior commercial pilots’ licence.— Wiltshire School 
of Flying, Ltd., Thruxton Aerodrome, nr. Andover, 
Hants el.: Weyhill 352. [0253 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to interest- 
ing executive appointments in civil aviation design 
development, draughtsmanship, maintenance, etc. 
Extended courses to prepare for A.F.R.Ae.S. and 
A.M.1.Mech.E. examinations.— Write for prospectus to 
Senior College of Acronautical Engincering, 
Chelsea, London, S.W.3. Flaxman 0021. [001 


_| EEE 

| LEX] 
| by 

| | 

\ 

WN 

UY, 
= 

| 
| 


29 Octroper 1954 


FLIGHT 


NORMALAIR LTD. 


have vacancies at Yeovil for the 
following staff:— 


* Draughtsmen. 
D.O. Checkers. 
* Performance Technicians. 
Laboratory Technicians. 
* Stressmen. 
Development Engineers. 
Technical Illustrators. 
Technical Writers. 
Spares Compilers. 
Technical Clerks. 
for work on aircraft pressurising and 
air conditioning equipment, including 
cold air units and high altitude 
breathing equipment, and other new 
projects. 


Starred vacancies also exist at our 
London Factory at Cricklewood. 


Generous superannuation scheme. 
Excellent prospects. 
Rapidly expanding organisation. 
Applications, stating age, experience 
and salary required are to be addressed 


in the first in.cance to the 


Personnel Officer, 
Normalair, Ltd., Yeovil, 
Somerset, 
quoting reference 12/N/1/54 


have the following vacancies for 


SENIOR AERODYNAMICISTS 
in the 
DESIGN OFFICE 
at 
CHADDERTON 


(1) Senior Aerodynamicist to work on 
the stability and control of aircraft 
types currently under design. 


(2) Senior Aerodynamicist to evaluate 
the performance of new projects. 


A. V. Roe is one of the largest and 
most active airframe manufacturers in 
the country and can offer a wide range 
of interesting work on a variety of 
aircraft types from the Avro Shackle- 
ton long-range anti-submarine aircraft 
and the Vulcan, the world’s first delta 
bomber, to other new projects, par- 
ticularly in the supersonic field. 


Attractive salaries will be paid to 
the successful candidates. 


Applications, giving details of age, 
qualifications and experience, should 
be addressed to:— 


THE CHIEF DESIGNER 


A. V. ROE & CO. LTD. 


GREENGATE, MIDDLETON, 
MANCHESTER 


PACKING AND SHIPPING 


AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 
* Tel.: Mansion House 3083. Official packers and 


shippers to the aircraft industry. [0012 
XPORT PACKING SERVICE, jas. Imperial 
Buildings, 56 Kingsway, W.C.2._ Tel.: Chancery 


5121-3. | Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. en packers for the Admiralty, 
A.LD., LF.V., C.IA., C.LS., LE.M.S. M.o.S. and 
many foreign Government Departments. [0920 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


E Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
to operate scheduled air services :— 
PPLICATION No. 397 from British European Air- 
ways Corporation, of Keyline House, Ruislip, 
Middlesex, for a normal scheduled service with Pionair, 
Elizabethan and/or Viscount aircraft for the carriage of 
mgers, supplementary freight and mail between 
don Airport and Las Palmas and/or Teneriffe, with 
an intermediate traffic stop at Gibraltar, at a frequency 
of from one to seven services weekly during the period 
from January Ist, 1955, to December 31st, 1964. 


PPLICATION No. 17/1 from Starways Ltd., of 
a Airport, Liverpool, for permission to include 
a traffic stop at Birmingham (Elmdon) on their seasonal 
inclusive tour service undertaken in conjunction with 
the Cathedral Touring Agency, between Liverpool 
(Speke) and Tarbes (for Lourdes) (Application No. 17) 
approved by the Minister of Transport and Civil Avia- 
tion for operation during the season from May to 
October inclusive each year, up to October 31st, 1957. 
PPLICATION No. 398 from Dan Air Services Ltd., 
of Bilbao House, 36-8 New Broad Street, London, 
E.C.2, for a seasonal inclusive tour service with Dakota 
eircraft in conjunction with Village Franco-Britannique 
of Calvi, for the carriage of passengers and supplemen- 
tary freight between London (Blackbushe) and Corsica 
(Calvi) at a frequency of from one to two services weekly 
during the season from May to September inclusive 
each vear, for a period of seven years, commencing 
May 29th, 1955. 
PPLICATION No. 21/2 from Cambrian Air Ser- 
vices Ltd., of Cardiff (Rhoose) Airport, Barry, 
Glam., for permission to operate, where appropriate, 
and for the remainder of the periods of approval, 
Dakota aircraft in addition to the aircraft types already 
approved on all their U.K. internal and normal sched- 
uled services which have been approved by the Minister 
of Transport and Civil Aviation. 
PPLICATION No. 400 from British European Air- 
ways Corporation, of Keyline House, Ruislip, 
Middlesex, for a normal scheduled service with Viscount 
and Flizabethan aircraft for the carriage of passengers, 
supplementary freight and mail between London and 
Venice (Treviso), at a frequency of from four to seven 
services weekly ome the period from April Ist, 1955, 
to March 3ist, 1965 
Tos egoplications will be considered by the Council 
under the terms of reference issued to them by the 
Minister of Civil Aviation on July 30th, 1952. Any 
representations or objections with regard to these 
applications must be made in writing, stating the 
reasons and must reach the Council within 14 days of 
the date of this advertisement, addressed to the Secre- 
tary, Air Transport Advisory Council, 3 Dean’s Yard, 
London, S.W.1, from whom further details of the appli- 
cations may be obtained. When an objection is made 
to an application by another air transport company on 
the grounds that they are applying to operate the route 
or part of route in question, their application, if not 
already submitted to the Council, should reach them 
within the period allowed for the making of representa- 
tions or objections. [2807 


PUBLIC APPOINTMENTS 


THE COLLEGE OF AERONAUTICS 
Chair of Aircraft Electrical and Electronic 
Engineering 


E governi body invites applications for the 

newly-created post of professor and head of the 
department of aircraft electrical and electronic engin- 
eering. Candidates will be expected to have a sound 
general knowledge of the whole field of aircraft elec- 
trical and electronic engineering, as well as extensive 
and up-to-date knowledge and experience of some 
important branch. Candidates must be capable of 
— a department, teaching and supervising 
studies at Fey -graduate level, and engaging in 
research as well as directing a programme of research 
within the Department and in co-operation with other 
Departments in the College. The salary range for the 
post is £1,700 to £2,000 per annum, with superannua- 
tion under F.S.S.U. and family allowances. The initial 
salary will be dependent upon the qualifications and 
experience of the 
giving full details of qualifications and experience, and 
quoting the names of three referees, should be addressed 
to the Principal, The College of Aeronautics, Cranfield, 
Bletchley, Bucks., preferably not later than November 
30th, 1954. Further particulars available. 2806 


DE HAVILLAND 
PROPELLERS LIMITED 


Applications are invited for the fol- 
lowing permanent and progressive 
positions :— 


RESEARCH AND DESIGN 
LABORATORY 


A number of vacancies exist for Senior 
Electronic Engineers having experience on 
research or design relating to special 
circuits operating at medium to low fre- 
quencies. Knowledge of physics an advan- 
tage. Qualifications should preferably 
include a good degree, though H.N.C. or 
City and Guilds with several years’ work 
on similar problems would prove accept- 
able. The work is interesting and reward- 
ing with excellent opportunities for ad- 
vancement. (Ref. 77.) 


SYSTEM ENGINEER 


Electronic Engineer with good practical 
and theoretical background required to 
perform pre-flight measurements on a mis- 
sile guidance system. Experience, initiative 
and adaptability required for this work. 
Working away from base for periods os 
a few days may be necessary. Any previouf 
experience of a similar nature would be 
an advantage. (Ref. 78.) 


LABORATORY ASSISTANTS AND 
JUNIOR ELECTRONIC ENGINEERS 


required for a number of posts in the 
Research and Design Laboratories of an 
advanced Guided Missile project. The work 
is interesting and prospects for advance- 
ment are good. For most of these posts 
graduates are required, or applicants hold- 
ing National Certificate or City and Guilds 
with some practical experience. Lack of 
these qualifications should not prevent 
application being made as each case will be 
considered on its merit. (Ref. 80.) 


SENIOR AND JUNIOR 
ASSISTANT PHYSICISTS 


required in a Guided Missile project for 
research and development work. Qualifica- 
tions must include a degree in physics and 
two years’ industrial experience for the 
senior posts and Inter B.Sc. or equivalent 
for the junior posts. Knowledge of elec- 
tronics an advantage. (Ref. 81.) 


SENIOR AND JUNIOR ENGINEERS 


for mechanical design, development and 
construction of up-to-date sub-miniature 
equipment. The work is of a practical 
nature but knowledge of Drawing Office 
procedure an asset. There is also an oppor- 
tunity for the development of the latest 
techniques in connection with this work. 
(Ref. 82.) 


Please write in detail, quoting reference 
number of position sought, to:— 


THE PERSONNEL MANAGER 
(Technical Employment) 
DE HAVILLAND 
PROPELLERS LIMITED 
HATFIELD, HERTS. 
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MARSHALLS’ AIRPORT WORKS, 


CAMBRIDGE 


SENIOR AIRCRAFT 
INSPECTORS 


A number of vacancies exist at 
Cambridge Airport for qualified 


SENIOR AIRCRAFT INSPECTORS 


The essential technical qualifications 
are a long experience in the Services 
or the Aircraft Industry, including 
recent experience of high performance 
Service and Civilian aircraft. Prefer- 
ence will be given to applicants with 
recent experience in major repairs, 
conversion and modification work. 


Knowledge of A.I.D. and/or A.R.B. 

procedure is also desirable but, in 

cases where applicants are technically 

well qualified, lack of this knowledge 

will not exclude them from considera- 
tion. 


The housing problem would be 

overcome in cases where appli- 

cants are particularly well quali- 
fied for one of these posts. 


Applications, containing full details of 
past experience, etc., should be 
addressed to: 


1.54, Personnel Manager. 


AERODYNAMICIST 


INTERMEDIATE 
STRESSMEN 


FLIGHT TEST 
ENGINEER 
SENIOR DRAUGHTSMAN 


TO TAKE CHARGE OF 
ELECTRICAL INSTALLATIONS 


SENIOR DRAUGHTSMAN 


WITH EXPERIENCE OF 
PRESSURISATION EQUIPMENT 


Apply :— 
CHIEF DESIGNER 


AVIATION TRADERS 


(ENGINEERING) LIMITED 


SOUTHEND MUNICIPAL 
AIRPORT 


SOUTHEND-ON-SEA 


ESSEX 
Tel.: ROCHFORD 56491 


PHOTOGRAPHY 


IRCRAFT cameras K20, K24, F24, F52, etc. We 
have large stocks equipment, including controls, 
mounts, lenses and 
ARRINGAY PHOTO UPPLIES: (F.M.), 423 
Green Lanes, N.4. Mou. 2054. [2762 
AMERICAN and British aircraft cameras: large stocks 
of latest models available, including F.24, F.52, K8a, 
K20, K24 and G.45, etc. Also spare parts, lenses, films, 
etc. Inquiries will receive immediate atten- 


pirec T PHOTOGRAPHIC SUPPLY CO., 2, Har- 
row Road (Cnr.) Edgware Road, London W.2: Tel: 
PADdington 7581. [0563 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 

must be made through the local office of the Mimistry of 

Labour and National Service, etc., if the applicant is a 

man aged 18-64 or a woman aged 18-59 inclusive, uniess 

he or she or the employer is excepted from the provisions 
of The Notification of Vacancies Order 1952. 


AIRWORK GENERAL TRADING CO., LTD. 
Blackbushe Airport, Camberley, Surrey 


have the following vacancies for staff at Blackbushe 
Airport :— 
Staff 
. Licensed aircraft ts and inspectors with 
multi-engined aircraft and engine experience. 
Preference given to those having endorsements for 
Hermes and Viking aircraft and/or Hercules engines. 
2. Licensed electrical engineers and inspectors with 
category “X" endorsement. Experienced unlicensed 
applicants will be considered. 
. Licensed radio engineers and inspectors with 
category “A” and/or “D” endorsements. 
4. Licensed instrument engineers and inspectors with 
category “X” endorsement. 


Hourly rated Staff 

1. Airframe fitters. 

2. Engine fitters. 

3. Aircraft electricians. 

4. Radio mechanics. 

5. Instrument mechanics. 
Gove Pay rates, profici 


pay and sickness scheme. 

Apply in writing to orks Manager, Airwork 
General Trading Co., Ltd., Blackbushe Airport, 
Camberley, Surrey; or phone in the first instance 
Camberley 1600, Extension 216. (2766 


THE COLLEGE OF AERONAUTICS 


ASPLICATIONS are invited for the post of Lecturer 
in the Department of Aircraft Propulsion. Candidates 
should have advanced knowledge of some branch of 
thermodynamics or gas dynamics, and of the theory and 
performance of propulsion units, and some practical 
experience of one or more modern propulsion systems. 
They should possess a degree and/or other recognised 
professional qualification. Salary within range £600- 
£1,000 per annum depending upon qualifications and 
experience, with superannuation under F.S.S.U. and 
family allowance. A small house on the college estate 
may be made available.—Applications, giving full details 
of qualifications, etc., and quoting the names of three 
referees should be addressed to the Recorder, The Col- 
lege of Aeronautics, Cranfield, Bletchley, Bucks. Further 

rticulars available. Closing date for applications, 

tovember 12, 1954. (2747 


ELECTRICAL ENGINEERS 


THE National Research Council, Ottawa, 

requires research engineers to investigate problems 
in the practical application of electro-thermal aircraft 
de-icing. This will include tests in flight and in icing 
tunnels, and the development of heater pads and controls 
in co-operation with aircraft firms. University gradua- 
tion in electrical engineering with experience in aero- 
nautical engineering and preferably in aircraft electrical 
design and development is required. Flying experience 
is desirable. Salary up to $5,750 per annum depending 
on qualifications. Applicants should write to the 
Employment Officer, National Research Council, 
Sussex Street, Ottawa 2, Ontario, Canada, and enclose 
a résumé of qualifications and experience. Please refer 
to File ME-326. [2810 


WORKS MANAGER 


ASE 35-45, required by well-known aircraft manu- 

facturing sy with several subsidiaries. Appli- 
cants should have had not less than 10 years’ experience 
in the aircraft industry and be capable of assuming full 
control of the production engineering and manufacturing 


departments 
Tus position, which is a permanent appointment, 
offers excellent opportunities, and an attractive salary 
will be paid to an applicant with the right qualifications 
and record. A pension scheme is available 
RITE, giving full details of experience, positions 
held, age and present salary to Box F.456, c/o 
191 Gresham House, E.C.2. [2808 


NGINE and airframe fitters wanted for work on 
light aircraft. A. or C. licence an advantage.—Apply 
to Boston Air Transport Ltd., Boston, Lincs. [2812 


H. M. HOBSON LID. 


Invite applications for the following 
positions in the Design Department: 


Capable of initiating and supervising 
the design of fuel system equipment 
for gas turbines, ramjets, and rocket 
motors. 
This post carries a good salary and 
offers outstanding opportunities to 
applicants possessing extensive experi- 
ence in this class of work. 


SENIOR TECHNICIAN 


To control the Performance Section 
dealing with calculations and the pre- 
paration of technical documents relat- 
ing to a wide variety of flying control 
equipment, fuel system components and 
servo-mechanisms for guided missiles. 
In addition there are vacancies for: 


STRESSMEN 
DESIGNERS 
TECHNICIANS 
DETAIL DRAUGHTSMEN 
MODIFICATION DRAUGHTSMEN 
WEIGHT ESTIMATORS 


Write, stating age and full particulars 
of education and experience to: 
Chief Designer, 
H. M. HOBSON LTD.. 
HOBSON WORKS, FORDHOUSES, 
WOLVERHAMPTON, STAFFS. 


HANDLEY PAGE 


(READING) LIMITED 
THE AERODROME 
WOODLEY, READING 


have the following vacancies in their 
Design Office. The work is on an 
interesting New Civil Project and 
there is scope for rapid advancement 
for the right men. 


Senior Stressmen of First-Class Abil- 
ity and Sound Engineering Experi- 
ence. Houses to rent will be offered to 
those appointed to these positions. 
Senior Design Draughtsmen. Prefer- 
ably with sound knowledge of Aircraft 
design. Men with experience of light 
mechanical design considered. 
Loftsmen. Must be experienced on full 
scale layout work on Aircraft. 

Test Engineers. To carry out Struc- 
tural and Mechanical Tests. 


Please send full particulars of experience, 
etc., to the Personnel Officer. 


TECHNICAL 
AUTHOR/ILLUSTRATOR 
required for Tool Drawing Office 


Applicants must have varied know- 
ledge of new developments in the 
Aircraft Industry. 


Apply to the— 
Employment Manager, 
Vickers-Armstrongs Limited, 
(Aircraft Division) 
Weybridge - - Surrey 


34 
| 
— 
5 
| 
| 
| | 
| 
| | - 
} 
— 


29 OcropEr 1954 


FLIGHT 


HUNTING PERCIVAL 
AIRCRAFT LIMITED 
REQUIRE 


STRESS ENGINEERS 


FOR WORK ON ALL 
BRANCHES OF STRUCTURAL 
DESIGN AND STRESS 
ANALYSIS 
Those capable of taking charge of 
complete aircraft or major com- 
ponents from the initial design stage 
have an excellent opportunity to 
obtain key posts in an expanding 
organisation. 


GENEROUS SALARIES WILL BE 
PAID TO THE RIGHT MEN. 


Also there are good positions for 

junior stressmen wishing to gain 

broad experience and with ample 
prospects of advancement. 


Very good staff pension and life 
insurance scheme. 


Applications stating age, qualifications 
and full details of experience to 
THE PERSONNEL MANAGER 
HUNTING PERCIVAL AIRCRAFT 
LIMITED 
LUTON AIRPORT, BEDS 


VICKERS-ARMSTRONGS 


LIMITED 
(AIRCRAFT DIVISION) 


require: — 
) TECHNICAL INSTRUCTORS (air- 


tame) for Aircraft Servicing School; 
must have had good technical training, 
sound practical experience in the main- 
tenance of modern aircraft, and be 
capable of lecturing, drawing instruc- 
tional ee and compiling lecture 
notes for use of students. 


(n) FITTER-ERECTORS, skilled and/or 
experienced semi-skilled on 
in main Erecting = 
eybridge; also preparations for flight 
and experimental work at Wisley aero- 
drome (between Cobham and Ripley). 


(o) INSPECTORS (airframe and electri- 
cal) for work on civil and mi'itary finals; 
also other branches of production and 
pee Applicants should state 
any A licences held—quoting groups. 


Applications, quoting date and prefix 
letter of advertisement, to: Employment 
Manager, Vickers-Armstrongs Limited, 
Weybridge Works, Weybridge, Surrey. 


Weybridge Station is 30 minutes from 
London on the main Waterloo/Ports- 
mouth line. 


Additional buses operate to and from the 
Works at starting and finishing times 
Canteen facilities. 


Applicants should be in a position to 

arrange their own housing accommoda- 

tion. Assistance can only be given with 
individual lodgings. 


SITUATIONS VACANT 


ASSISTANT CHIEF INSPECTOR 


ASE 35-45, required immediately by ieage aircraft 
com y to take over full cuntrol as chief inspector 
within the next 12 months. Applicants must possess 
the vequiaite educational and training background to 
be competent to carry out full Ministry and A. LD. 
procedure and to maintain the quality control of air- 

craft work in the highest class. 
HE Position is rmanent and offers first-class 
opportunities to the selected applicant. A pension 
scheme is available and an attractive salary will be paid. 
age and: reve full details of experience, positions held, 
salary, to Box F.457, c/o 191 


ouse, 


TECHNICAL AUTHORS 
and 
TECHNICAL ILLUSTRATORS 


IR W. G. ARMSTRONG WHITWORTH AIR- 
CRAFT, Ltd., have vacancies for technical authors 
and technical illustrators for work of most interesting 
character on long-term high priority projects. Attractive 
salary scales and ample scope for advancement.—Appli- 
cations, which will be treated in confidence, should be 
ad to the Personnel Manager, Sir W. G. Arm- 
strong Whitworth Aircraft Ltd., Baginton, near Commis 
46 


DESIGNER-DRAUGHTSMEN 


sors BROTHERS (LONDON) Ltd., Guided 
s Division, require designer- draughtsmen 
for boy esign of electronic equipment or small electro- 
mechanical and hydraulic mechanisms. Applicants 
should have H.N.C. and workshop and drawing office 
experience. Experience of practical layout from circuit 
diagrams or miniaturisation and potting techniques is 
desirable.—Applications, giving details of age, education, 
training and experience, should be made to the Personnel 
Officer, Elliott Brothers (London) Ltd., Elstree Way, 
Borehamwood, Herts, quoting Ref. 390 (27 i 


ASSISTANT signals officer required by the 


Sinem LEONE Government Civil Aviation Depart- 
ment for one tour of 18-24 months with prospect 
permanency. Salary scale (including expatriation 

per £742 rising to £1,177 a year. Outfit allowance £60. 
beral leave on full salary. Free passages for officer and 
wife. Assistance towards cost of children’s passages, or 
we up to £150 annually for maintenance in U.K. 
‘andidates should be experienced in M.F., H.F. 

V.H.F. and V.H.F./D.F., and ancillary equipment, and 

should hold the P.M.G. certificate in wireless telegraphy 

or equivaient.—Write to the Crown Agents, 4 Millbank, 

London, S.W.1. State age, name in block letters, full 

qualifications and experience, and quote M2C/30353 ao 

2796 

NE “D” licence engineer required, with experience 

on light aircraft engines.—Apply, Chief Engineer, 

Derby Aviation, Ltd., Derby Airport, Derbys. [2804 
ANTED, ex-licence, electrical engineer for con- 

genial employ: t with Staravia, Blackbushe Air- 

port, Camberley. Fullest details in writing, please. [2795 

TH Bristol Aeroplane Company Limited requires 
two qualified and experienced work study engineers 

to teach work and methods study. 

‘THESE posts will be primarily instructional, but will 
provide pee for research and the practical 
Siesalon of work Study in the Company’s workshops. 

(00D salary, staff pension scheme and excellent 
working conditions. 

PPLICATIONS should be addressed to the Chief 
Personnel Officer, Bristol Acroplane Company 

Limited Filton House, Filton, Bristol. [2 
E ENGLISH ELECTRIC Co., Ltd., Guided 
Weapons Division, Luton, has vacancies for all 

trades of senior and junior staff in the Electronics 
epartment, as follows :— 

ENIOR engineer, with experience of production 
enginee of prototype electronic equipment and a 

working knowledge of electronic circuitry. 

ENIOR engineer for work on circuit development, 
and a sound fundamental knowledge of electronics. 

GENIOR engineer with a wide experience of radar and 
communications equipment maintenance. 

ENIOR instrumentation engineers, with degree or 
H.N.C. and experience of the design of transducers, 

for use with electronic or bridge measuring systems. 

ECTION leader to supervise a team of designers and 
draughtsmen engaged on 

Must be familiar with all aspects of RCS. 

ary desi - of special electronic equipment associated 

with guided missiles. 

[DRAUGHTSMEN for detail design of specialised 
electronic or electro-mechanical equipment, and of 

electrical and electronic laboratory test equipment. 

RAUGHTSMAN checker for work on production 
drawings of electronic and electro-mechani 

vip ment. Must have previous design experience. 

RcuiT draughtsman or woman for the preparation 

“a circuit and wiring for electronic equip- 

ment, and with a keen interest in electronics and a good 
knowledge of components. 

HESE are permanent and —— essive posts, and 
attractive salaries are offered to the right men. Staff 
pension after —— 5 period.—Applications to 

CPs. 336/7 Strand, C.2, quoting Ref. 1164B. [2 85 


CAREERS 
IN THE 


AIRCRAFT 
INDUSTRY 


The Bristol Aeroplane Co., Ltd., 
require to recruit a large number 
of Draughtsmen and Technical 
Engineers with structural and 
mechanical experience who are 
particularly welcome to apply for 
employment, 


There are a large number of 
places waiting to be filled by:— 


(a) Intermediate, Senior and 
Design Draughtsmen in the 
various design drawing offices, in- 
cluding Structures, Systems, Elec- 
trics, Electronics and Mechanical 
Sections. 


(b) Intermediate and Senior 
Technical Engineers in the 
Structures Analysis, the Aero- 
elasticity, the Power-Control Sec- 
tions, the Systems Group and the 
Engineering Development Labora- 
tories, where the facilities are 
modern and extensive. 

A degree or Higher National 
Certificate in Aeronautics, Me- 
chanical or Structural Engineering 
is required. 


(c) Intermediate and Senior 
Technicians in the Performance, 
Aerodynamics and the Wind Tun- 
nel Sections of the Aerodynamics 
Departments. 

A degree or Higher National 
Certificate in Aeronautics or Me- 
chanical Engineering is required. 


(d) Designers, Technical En- 
gineers and Aerodynamicists 
in the Helicopter Design Offices. 

Here, helicopter experience is 
desirable. 


Some of the above vacancies are 
in the Design Offices in the West 
End of London. 


Good salaries, working condi- 
tions and prospects, together with 
the pension and welfare schemes, 
make employment with the com- 
pany an attractive proposition, 
well worth considering. 


Applications, giving details of 
experience, qualifications and 
salary required, quoting D.O.25, 
should be addressed to:— 

The Personnel Manager, 


The Bristol Aeroplane Co., 
Ltd., 


Aircraft Division, 
Filton House, Bristol. 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
OWTY HYDRAULIC UNITS, Litd., invite CHEDULE clerk required for the preparation and ATHEMATICIAN or stressman with experience 


application for senior and junior post in their 
design office, on a varied and rapidly expanding pro- 
ramme of work on commercial edwulls equipment 
row EDGE of light hydraulics is desirable, but 
draughtsmen with precision engineering experience 
also suitable 
WORKING conditions and prospects for advance- 
ment are good and the firm has a realistic pension 
scheme.—Apply to Personnel Department, Dowty 
Hydraulic Units, Ltd., Ashchurch, Glos (2726 
ENIOR planning engineer for aircraft works. Experi- 
enced in experimental and production planning 
Must be able to take charge of section.—Full details to 


Box 8525 (2776 
A J]. W. (INSTRUMENTS), Ltd. Vacancies for 
* experienced instrument mechanics Interestin 


and varied work on automatic pilots, yro, electric an 
ysical instruments.—Apply to A.J k Instruments), 
Ad., Gatwick Airport, Horley, Surrey [0270 
HE ENGLISH ELECTRIC CO., Ltd., Luton, 
require a junior engineer with a degree or H.N.C. in 
mechanical engineering to assist in the design of guided 
missile rocket motors.—Apply to Dept. C.P.S., 336-7 
Strand, W.C.2, quoting Ref. 1325E {2770 
HIEF flying instructor with A.L.T.P. licence wanted 
with possible endorsements for Viscounts, Yorks, 
Vikings and Dakota aircraft.—Reply in writing, Chief 
Pilot, Hunting-Clan Air Transport, Ltd., Lon on 


ort, Heath 90 
ALAIR LTD., have vacancies in Yeoull "ot 
design draughtsmen, D.O. checkers, technicians, 
stressmen, liaison engineers, for work on aircraft pres- 
surising and high altitude breathing equipment and 
cold air units 
ESIGN draughtsmen are also required for the 
Cricklewood office Generous superannuation 
scheme, excellent prospects, rapidly expanding organisa- 
tion Applications, stating age, experience, — 
actions and salary required, to: Personnel fficer, 
Normalair, Lid., Yeovil, Somerset. 
OCAL interviews arranged where convenient. 
[0346 
RMSTRONG SIDDELEY MOTORS require 
senior draughtsmen (30-35 years) for the design of 
special handling equipment for the manufacture of gas 
turbine engines and rocket motors. Position carries close 
liaison with the Services and airframe manufacturers 
Applicants must be able to direct and co-ordinate work 
7 cave Junior draughtsmen are also required for 
detail work on the above. The Company is expanding 
and offers excellent prospects for the right type of man.— 
Apply in detail to Reference CG/SDI, Technical Per- 
sonnel Officer, Armstrong Siddeley Motors, Coventry. 
(2769 


maintenance of spares schedules in connection with 
gas-turbine and internal-combustion engines. 
Applicants must have had previous experience 
LEASE write, giving age and details of previous 
experience, to the Personnel Officer, The de Havil- 
land Engine Co., Ltd., Stag Lane, Edgware, Middlesex. 
(2793 
HIEF stressman is required by Normalair, Ltd., to 
be responsible for strength calculations in connec- 
tion with aircraft pressurising and air conditioning 
equipment, including cold air units and high altitude 
breathing equipment, and other new projects. An 
engineering degree or equivalent is essential. 
Ari ICATIONS, stating age, experience, qualifica- 
tions and salary required, are to addressed in the 
first instance to the Personne! Officer, Normalair, Ltd., 
Yeovil [0347 
AUNDERS-ROE, Ltd., have vacancies for a limited 
number of experienced aircraft draughtsmen in their 
design office at Osborne, I.o.W. Applicants must have 
several years’ experience of designing aircraft structures 
and should possess at least an Ordinary National Cerrtifi- 
cate. 
N aircraft apprenticeship will be considered an advan- 
tage. Salaries will be commensurate with age and 
experience, and assistance with housing will be provided. 
Witre convenient, interviews will be arranged 
locally and on Saturdays 
RITE, for an application form, to the Personnel 
Officer, Dept. 14, Saunders-Roe, Ltd., East 
Cowes, Isle of Wight. (2782 
ESIGN draughtsmen, al! grades, urgently required 
on electrical and electronic apparatus hor guided 
weapons and allied projects.—Please write in detail, or 
send postcard for application form, to the Personnel 
Manager (Technical Employment), de Havilland Pro- 
pellers, Ltd., Hatfield, Herts. [0611 
RMSTRONG SIDDELEY MOTORS have a 
vacancy in their technical illustrating department for 
an experienced technical artist, aged 24-26. Staff posi- 
tion, salary according to age, experience and quali- 
fications Replies sheuld be addressed to Reference 
CG/TAI, Armstrong Siddeley Motors, Coventry. [2722 


ESIGNERS end intermediate draughtsmen are 

needed in our aero division office. Interesting and 
varied work on aircraft fuel system components. Previous 
aircraft experience an advantage, but not essential 
H.N.C. and O.N.C. standard. The openings offer 
permanent positions with good prospects for the right 
men. Congenial working conditions in the beautiful 
Wye Valley.—Applications, stating qualifications, age 
and experience, to Chief Engineer, Saunders Valve Co., 
Ltd. (Aero Division), Hereford. (2750 


of aircraft C.G. calculations required imme- 
diately.—Please write, in detail, or send postcard for 
Form of Application to: (Ref. 89) The Personne! 
Manager (Technical Employment), De Havilland Pro- 
pellers Limited, Hatfield, Herts. [2803 
GENtOR stress assistant required for interesting work 
on interior design and fuselage muben of large 
airliners. Preferably 3 years’ aircraft stressing experience 
and H.N.C. or equivalent.—Apply to Chief Streseman, 
Baynes Aircraft Interiors, Ltd., Langley Aerodrome, 
Slough, Bucks. (278 
prinst- -CLASS mechanical design draughtsmen are 
required for interesting and important projects.— 
Please write in detail or send postcard for application 
form to The Personnel Manager (Technical loy- 
ment), de Havilland Propellers, Ltd., Hatfield, “Hers, 


[RAUGHTSMEN, sound experience aircraft 
tures, urgently required for interesting work in 
London and Portsmouth areas by large engineering 
organisation. Salary £12 per week upwards plus a living 
allowance if from ouside the district. Pension scheme.— 
Please write, giving full particulars of experience and 
qualifications, to Box 8 (2736 

RAUGHTSMEN required in the design office. 

These appointments are peasiepapts and offer good 
prospects to individuals with initiative and technical 
ability.—Applications, giving details of experience and 
qualifications should be sent to the Personnel Manager, 
Joseph Lucas (Gas Turbine Equipment), Ltd., Shaft- 
moor Lane, Hall Green, Birmingham 28 2787 


ENIOR and junior stressmen vacancies for interesting 

programme of project and development work. Pre- 
vious experience not essential for junior posts. H.N.C. 
minimum qualification Salary in accordance with 
experience and qualifications.—Full particulars in 
writing to Personnel Manager, Flight Refuelling, Ltd., 
Tarrant Rushton Airfield, Nr. Blandford, Dorset. [2792 


TSMEN, sound experience aircraft electri- 
cal work, urgently required for interesting work in 
London and Portsmouth areas by large engineering 
organisation. Salary £12 per week upwards _ living 
allowance if from outside the district. Pension scheme.— 
Please write, giving full particulars of experience and 
qualifications, to Box 8361 (2737 

ESIGNER-DRAUGHTSMEN required immedi- 

ately at London office for mast and tower develop- 
ment by firm specialising in welded tubular steel 
structures. H.N.C. or equivalent and some experience of 
structural design necessary. Five-day week ; superannua- 
tion scheme.—Write, giving details experience, 4 
cations and salary required, to Box 8441. (2755 


MARSHALLS’ 
AIRPORT WORKS 


CAMBRIDGE 


have vacancies for following Skilled 
Personnel on Modern Service and 
Civilian Aircraft at Cambridge, and 
also ‘‘on site.’ Enquiries especially 
invited from R.A.F. or Fleet Air Arm 
personnel shortly due for release. 


AIRCRAFT INSPECTORS with 
knowledge of A.R.B. and/or A.I.D. 
procedure. 


ENGINE FITTERS with experience 


of jet engines. 

AIRFRAME FITTERS. 
AIRCRAFT ELECTRICIANS. 
AIRCRAFT DETAIL BENCH 
FITTERS. 


Pleasant hostel accommodation avail- 
able or private lodgings on nearby 
housing estate. 


Generous subsistence allowances 


whilst “on site.”’ 
Apply for details to:— 


EMPLOYMENT OFFICER, 
MARSHALLS’ 
AIRPORT WORKS, 
NEWMARKET ROAD, 
CAMBRIDGE 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


FOR 


AIRCRAFT 
DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical experience. 


Also 
STRESSMEN 


(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 


{ 
pit 
% 
| 
| 
= = 
= 
= 
= 
= 
= 
= 
= = 
3 = 
= 
= 
= = 
3 = 


29 OcTopER 1954 


FLIGHT 


BROOKLANDS 
AVIATION Ltp. 


NORTHAMPTON 
require 
AIRFRAME FITTERS 
SECTION LEADER 
and RATEFIXER 


with experience on 
Vampire aircraft 


Preference given to Ex-R.A.F. 
and R.N.A.S. Technicians 


Regular work with piecework bonus 
and Overtime 


Apply to: 
Brooklands Aviation Ltd., 
Buttocks Booth, Moulton, 

Northampton 


H. M. HOBSON LID. 


have vacancies in the Research Groups 
or 
PROJECT ENGINEERS 
and TECHNICIANS 
engaged on the initiation, development 
and performance analysis of advanced 


mechanical and _ electrical projects 
relating to: 


(a) Hydraulic flying control equipment 
for supersonic aircraft and guided 
missiles. 

(b) Fuel systems for gas turbines, ram- 
jets and rocket motors. 

Applicants should have a sound theoret- 
ical education to degree standards. 
Write, stating age and full particulars 

of education and experience, to: 

Technical Director, 
H. M. HOBSON LTD. 
HOBSON WORKS, FORDHOUSES 
WOLVERHAMPTON, STAFFS 


CONTRACTS ESTIMATOR 


Staff vacancy for man with varied 
aircraft manufacturing experience 
and experience of job price fixing. 
Previous experience as Estimator 
not essential. Superannuation. 


Write fully 
Personnel Officer 


HAWKER AIRCRAFT LTD. 
Kingston on Thames, Surrey 


AIRCRAFT RADIO 
ENGINEERS 


There is always a good job awaiting you at 
AVIONICS LIMITED 
CROYDON AIRPORT, SURREY 


Tel.: Grams.: 
CRO 5791, 4383, 7744 Aeradio, Croydon 


SITUATIONS VACANT 


RAUGHTSMEN required for interesting work at 
experimental airfield in connection with the instal- 
lation of test equipment in the latest types of aeroplanes. 
Previous aircraft experience preferred.—Write, stating 
age, salary required, etc., to: Personnel Dept., Vickers- 
Armstrongs Ltd., Supermarine Works, Hursley Park, 
Nr. Winchester, Hants. (2727 
VACANCIES exist in the Installation Department of 
Smiths Aircraft Instruments, Ltd., Cheltenham, 
for Aeronautical or Electrical Engineers having experi- 
ence of electric and hydraulic servo mechanisms, radio 
navigation equipment, gyro magnetic compasses and 
experimental flight testing. A good general knowledge 
of aircraft construction and operation is essential. 
AFPLICANTS should hold a degree or the equivalent, 
have a medical standard equal to Class “A” Life In- 
surance, and should be willing to travel within the U.K. 
and abroad. 
HE starting salary will depend on qualifications, age 
and experience. 
PPLICATIONS, with details of qualifications, ex- 
perience and salary required, should be made in 
writing to the Personne! Department, Smiths Aircraft 
Instruments Limited, Bishops Cleeve, near Cheltenham, 
Glos, quoting reference number 42/EN. (2742 
ELLIWELLS Ltd., Aircraft Division, Elmdon 
Airport, Birmingham, urgently require draughts- 
men, all grades, preferably with aircraft installation 
experience, but others with good light engineerin 
experience considered. The work is interesting and o! 
high priority, and good opportunities of advancement 
with this expanding company are open to the right men. 
—Send full details to Personnel Manager. (2749 
ERODYNAMICIST and a mathematician or 
physicist are required for an expanding group engaged 
in research and development of guided weapons for work 
on non-linear mechanics. Applicants should have an 
honours degree and preference will be given to those 
with research experience.—Please write, with full details, 
to Personnel Dept. (ED/183), E.M.I. Eng. Dev., Ltd., 
Hayes, Middlesex. (2791 
OUSING assistance will be offered to chargehand 
fitter with wide production experience of aircraft- 
type hydraulic installations, required by manufacturers 
of materials handling vehicles. Pleasant country district, 
1 hour London. Good prospects for advancement. 
Canteen and social facilities.—Please write, giving de- 
tails of past experience, present salary, salary required, 
married ‘single. to Box 8631. [2797 
RMSTRONG SIDDELEY MOTORS require 
young engineers interested in tests covering perform- 
ance measurement, handling control behaviour, analysis 
of flight test data, prediction of engine performance and 
the functional side of engine behaviour. Applicants 
must possess a Degree or Higher National Certificate.-— 
Application to Reterence CG/FP2, Technical Personnel 
Manager, Armstrong Siddeley Motors, Coventry. [2721 
RMSTRONG SIDDELEY, Coventry, have vacan- 
cies on interesting important work in stress depart- 
ment on strength investigations and calculations—gas 
turbines. Higher National, engineering or mathematics 
degree minimum qualification, experience unnecessary. 
Same department invites similarly qualified applicants 
for work on engine installation in prototype/experimental 
aircraft.—Reply, Reference CG/DRE.L. Technical Per- 
sonnel Officer, Armstrong Siddeley Motors, Coven; 
OSEPH LUCAS (GAS TURBINE EQUIPMENT), 
Ltd., have vacancies for designers and development 
engineers at their Marston Green and Shaftmoor Lane 
factories. Experience of aircraft electrics or hydraulics 
would be an advantage, but not essential. These appoint- 
ments are pensionable and offer good prospects to indi- 
viduals with initiative and technical ability.—Applica- 
tions, giving details of experience and qualifications, 
should sent to the Personnel M: er, TJosegh Lucas 
(Gas Turbine Equipment), Ltd., Shaftmoor Lane, Hall 
Green, Birmingham 28 (2788 
ENIOR scientific officers, scientific officers, patent 
examiner and patent officer classes. The Civil Ser- 
vice Commissioners invite applications for pensionable 
appointments. Applications will be accepted up to 
December 31, 1954. Interview boards will sit at frequent 
intervals. The scientific posts cover a wide range of 
scientific research and development in most of the major 
fields of fundamental and applied science. In biological 
subjects the number of vacancies is small: individual 
vacancies exist at present. for candidates who have 
specialised in palacobotany, foraminifera, malacology 
and lichenology. The patent posts are in the Patent 
Office (Board of Trade) and Ministry of Supply. 
ANDIDATES must have obtained a university 
degree with first- or second-class honours in an 
appropriate scientific subject (including engineering) or 
in mathematics, or an equivalent qualification; or for 
scientific posts possess high professional attainments. 
Candidates for senior scientific officer posts must, in 
addition, have had at least three years’ post-graduate or 
other approved experience. Candidates for scientific 
officer and patent posts who took their degree examina- 
tion in 1954 may apply before the result is known. 
GE limits: senior scientific officers, between 26 and 
31, but specially suitable candidates under 26 may be 
admitted. Bor scientific officers and patent classes, 


A. V. ROE & CO. LTD. 


WOODFORD AERODROME 
CHESHIRE 
have vacancies in their newly formed 
WEAPONS RESEARCH DIVISION , 


AERODYNAMICISTS 

with honours degree in physics, 
mathematics or engineering, and at 
least two years’ experience, are re- 
quired to work in an aerodynamics 
group on aerodynamic theory and 
analysis of new weapon projects. 
Candidates should have a knowledge 
of supersonic aerodynamics. 


MATHEMATICIANS 

with honours degree, to work on 
flight dynamics and studies of control 
systems. A knowledge of numerical 
mathematics would be an advantage. 


MATHEMATICIANS 

to work in a newly formed project 
studies and assessment group. There 
are vacancies for mathematicians of 
all types, particularly those interested 
in the calculus of variations, proba- 
bility theory or statistical studies. 
ENGINEERS 

with experience of aircraft or missile 
project design, to work in an initial 
project office engaged on new missile 
projects. 

GOOD SALARIES AND PROSPECTS 
PENSION AND LIFE ASSURANCE SCHEME 
Apply, giving full particulars of 
academic training and experience to: 

A. V. ROE & CO. LTD. 
Weapons Research Division, 
WOODFORD CHESHIRE 


THE DUNLOP RUBBER CO, LTD., 
AVIATION DIVISION, COVENTRY 


requires 


SENIOR DESIGN 
DRAUGHTSMEN 
capable of carrying projects through 
rom conception to completion. 
Also 
JUNIOR DETAIL 
DRAUGHTSMEN 
and 
SENIOR AND JUNIOR 
STRESSMEN 
Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. 

The company’s programme offers 
excellent prospects of permanent 
interesting employment under con- 
genial working conditions, 
Salary will be commensurate with 
qualifications and experience, full 
details of which should be sent 
to:— 
PERSONNEL MANAGER, 
DUNLOP RUBBER CO. LTD., 
AVIATION DIVISION 
FOLESHILL, COVENTRY 


between 21 and 28 during 1954 (up to 31 for per 
members of the experimental officer class). Salary (Lon- 
don), senior scientific officers, (men) £975-£1,150, 
(women) £845-£1,025; scientific officers, (men) £470- 
£855, (women) £470-£750; patent examiner and patent 
officer classes, (men) £440-£760 (rates under review), 
women’s rates somewhat lower. Somewhat lower rates 
in the provinces. 
FURTH ER particulars from the Civil Service Commis- 
sion, Scientific Branch, Trinidad House, Old Bur- 
lington Street, London, W.1, quoting No. $/53/54 for 
senior scientific officers and S. 52/54, S. 128/54 for the 
other posts. [2794 


Services of Senior and Junior Stress Analysts 
required by 
Metropolitan-Cammell Carriage & Wagon 
Company Limited 
for road and rail vehicle structures: 


5 day week, staff canteen. Pension scheme. 
Salaries commensurate with ability. 


Apply Chief Engineer at Saitley, Birmingham, 8. 
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SITUATIONS VACANT 


SITUATIONS WANTED 


SITUATIONS WANTED 


OSEPH LUCAS (GAS TURBINE EQUIPMENT, 
Ltd., invite applications for technical vacancies in 
the Engineering Development Laboratory at our Mars- 
ton Green and Shaftmoor Lane factories. Applicants 
should possess Higher National Certificate or an engin- 
eering degree, or equivalent. These appointments are 
nsionable and offer good prospects to individuals with 
initiative and technical ability. Salary in accordance with 
experience and qualifications.—Details of experience 
and qualifications should be sent to the Personnel 
Manager, Joseph Lucas (Gas Turbine Equipment), Ltd., 
Shaftmoor Lance, Hall Green, Birmingham 28. (2786 


IR W. G. ARMSTRONG WHITWORTH AIR- 

CRAFT, Led., require graduate engineers to cover 
work in the aerodynamic ond owen department attached 
to the Aero Design Office. The work is interesting, 
permanent and pensionable. Good commencing salaries 
will be paid to men of the right calibre and the Company 
operates an increment system on the basis of a wide 
merit band according to ability and endeavour. You are 
invited to write for further particulars and forms of 
application to The Personnel Manager, Sir W. G. 
Armstrong Whitworth Aircraft, Led., Baginton, near 
Coventry. 

LL communications will be treated in the strictest 

confidence If necessary interviews co 
arranged in your own area. Successful applicants will 
receive a substantial settling-in allowance, payable 
weekly for four consecutive weeks from the date of 
commencing employment. (2735 


ELECTRICAL 
TECHNICIANS 


Pensionable staff positions available as 
Electrical/Electronic 
Technical Assistants 

on design of aircraft installations 
and/or experimental work. 

Applicants should have, if not a good 

Degree, at least H.N.C. in Electrical 

Engineering. 
Write fully, Personnel Supervisor, 
HAWKER AIRCRAFT LTD., 
Kingston on Thames, Surrey. 


ARRISTER-at-law, Lieutenant-Commander (A), 
R.N.V.R., pilot (2,000 hours), company experience, 
seeks commercial or industrial appointment, preferably 
aviation.—Box 8634. [2798 
ILOT (26), gaining commercial licence March, seeks 
permanent progressive situation. Twin conversion 

if required. Seasenal easonal employment considered.—Box 
8635. (2799 


DOWTY EQUIPMENT LTD. 
CHELTENHAM 
require 


STRESSMEN 


with Higher National Certificate or 
Degree for interesting work on air- 
craft undercarriages and hydraulics. 


DRAUGHTSMEN 


for Aircraft Hydraulics and Fuel 
Systems Divisions. 


TECHNICAL ASSISTANTS 


for hydraulic development and 
performance analysis work. 


These are permanent positions with 
excellent prospects of advancement. 


Attractive environment. 
Good working conditions. 
Five-day week. Canteen. 
Pension scheme. 


Write in tabulated form to 
Personnel Manager. 


HIEF inspector, A.I.D. and A.R.B. approved, exten- 
sive experience, wide range of high-precision pro- 
ducts, well versed all branches of inspection. —Box 8636. 
[2800 


pict, » nearly 6,000 hours, twins, singles, helicopters; 
commercial licence ; R/T. instructor’s rating; 
= experience, desires post, flying or ground. 
—Box 86 


RIVATE pilot (female), aged 19}; 
terest; 3} years’ air traffic control; 
ny studying commercial licence. Will anyone 
t post? Preferably London area.—Box 8638. [2802 


S LT., R.N.V.R., fully trained fighter pilot, aged 21; 
Matric. with distinctions and credits; now studying 
second year N.C.; 12 months’ experience ht alloy 
metallurgical laboratory ; pure 

ts.—Box 8 


flying sole in- 
some clerical 


pening with p 


BOOKS, ETC. 


VIATION books. All classes of new and secondhand 
aero books. Hundreds of back issues of this maga- 
zine. Send 2$d.for our new list No. 5, and list of 600 
aircraft plans.—Beaumont, 59 Russell Road, Forty Hill, 
Enfield, Middlesex. (2781 


TIGER MOTHS FOR EXPORT 
Overseas buyers please send for 
C.I.F. prices. 

MUIR & ADIE LTD. 


CROYDON AIRPORT, SURREY, ENG. 
Cables: MUIRAIR, CROYDON 


AIRCRAFT SPRING WASHERS 
TO B.S. 

SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


Component Specialists 
to the Aircraft Industry 


Components made to manufacturer's specification 


Amal Ltd., Holdford Rd., Witton, Birmingham 6 
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MEXICO CITY 


“Head of Macaw” 
Ancient Mexican sculpture 
Toltec culture 


Mexico City is a good example of the high and hot airfield; it is 
7,472 ft above sea level and summer temperatures average 23 deg 
C for the hotter hours of the day. Altitude and temperature 
combine to reduce power for take-off, but the Britannia can meet 
all ICAO and BCAR requirements in taking off from Mexico 
City, at any time of the day, with its full load of 104 passengers, 
and can thence fly them 2,200 miles non-stop to New York with 


normal airline reserves and allowances. 


THE AEROPLANE COMPANY -LIMITED 
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